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'*'-77 THE 



PREFACE. 



IE Perfons for wbofe Sake and 
Ufc the following Treatife was 
at firft drawn up, (or rather I 
fhould iky, as to the grejiter Part 
of it, this Collcdlion made out 
of many other and larger Books) are chiefly 
fuch, who, though they have not the Oppor- 
tunity of attending to tne more abftrufe Parts 
of Mathematic Science, are deiirous at leaft, 
of fome general Knowledge in thefe Mat-- 
ters ; fuch wjio, though Provklence has mark- 
ed out their Tra£t of Life amidft Scenes of 
worldly 3ufinefs, yet have Souls large enough 
to extend themlelves, now and then, beyond 
this little Planet, and take a diftant View 
of more remote Worlds ; in the Contem- 
plation of which, both the philofophic and 
pious Mind may find Entertainment and 
Profit, The Works of the Lord are greats 
A 2 fought 
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iv The PRE FA C E. 

fought out of all them that have Pleafure there^ 
in. 

I have endeavoured to keep my Readers 
of this fort every where in View ; and 
I hope nothing will be found here above 
their Reach j except, perhaps, in the 
Ninth and Tenth Chapters of the Second 
Part ; where, indeed, they are fuppofed to 
have a little previous Knowledge of the 
Dodlrine of Angles : Bat fe little, and . fo 
prc;fentl3r to be attainedj that it need liardly 
be mentioned as an Exception to my gene- 
rd Defign. 

The Method in which I have handled 
the Dodlrine and Ufe of the' Globes, in 
the firft Part, is fomewhat Angular. For 
moft, if not all. Writers on that- Sub- 
jeft, have treated on both Globes, as pre- 
paratory even to learning Geography ; 
whereby, in my opinion, they have made 
the Threfliqld to that Science, much 
higher than it need be. I fee no Occa- 
fion to perplex a young Mind with Right 
and Oblique Afcenfion^ Defcenforij Afcen-- 
fioital Difference^ and many other puzz- 
ling Matters, which have no Relation to 
Geography, before he can be led into an 
Acquaintance with Lands and Seas, King- 
doms and Provinces. I have, therefore, in 
the firft Place, explained the Terreftrial 
Globe only, as if there were no fuch 

Thing 
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The PREFACE. r 

'Thing a^ a Celeftial one s after which I 
would propofe that the young Student 
ihould read ibme Syftem of Geography^ bo- 
fore he proceeds to the Celeflial Globe. 

For the Vfe of the Globes^ I have given 
only Twenty Problems^ out of the Multi- 
tude that are to be found in almoft every 
Book on that Subyedt : But I conceive thefe 
Twenty are fo far fufficient, that if a Per-^ 
fon is Mailer of them, he will be able 
readily to work any that he meets with 
elfewhere. The heft Colledion of this 
Sort, that I know of, is in Dr. Wattii 
KnoTiuledge ofi the Heavens and Earth made 
^ajyi to which, therefore, I would refer 
the Learner, for his further Pra^ice and 
Entertainment. 

A good deal of the Second Part is a- 
daptcd to the Ufe of the Orrery y for which 
Purpoic it was drawn up) and, perhaps, 
an Inflrun^nt of that Sort may be needful 
to Dluftrate ibme of the Chapters, and to 
render them eafily intelligible, to the Per- 
fons whoTe Inflni<^ion is here chiefly aimed 
at. However I would propofe the follow^ 
ing cheap and eaiy Contrivances to thofe 
who are not furni(ted with that noble In- 
ilrument; which may fcrvc tolerably well 
jnftcad of it. ^ 

To help the Imagination to conceive of 

the double Motion of the Earth, viz. its 

annual Motion round the Sun„ and its di* 

A 3 urnal 
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vi The P R E F AC E. 

urnal Motion on its own Axis. Take a 
round Ball, or Globe, of an Inch or more 
Diameter, made of Ivory, or fome other 
pretty heavy Subftance, to reprefent the 
Earth ; let it be painted half black, and 
half White ; fix a Hook, or little Staple, 
any where in the Circle that divides the 
Black from the White Hemifphere; tie a 
String to it, of two Peet, or more, in 
Length; twift the String, fo that when it 
is let go, and the Ball fulpended by it, 
it will untwift, and thereby turn the Ball 
fwifdy round; then holding the End of 
the String direSly over a Candle (to repre- 
fent the Sun) fo that the Ball may hang as 
low as the Flame of the Candle, give it a 
circular Motion round the Candle, to re- 
prefent that of the Earth round the Sun ; 
and the untwifting of the String will, at 
the fame Time, give it one round its Axis, 
reprefcnting the diuraal Motion of the 
Earth. The Ufe of painting the Globe 
Black and White, in this^ Experiment, is 
to make the diurnal Motion vifible, which 
otherv?ife, when the Ball moves fwiftly. 
round, would hardly be feen. 

Again, to help die Imagination to con- 
ceive, how the annual Motion of the 
Earth occafions the lengthening and (hort- 
ening of Days, and the Change of Seafbns. 
Take another Ball, or Globe, of about 
two, or three. Inches Diameter ; let it be 
4 . . painted 
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The PR E F ACE. vii 

painted all over White ; only let the Poles 
be marked upon it, ^and the Equator, Tro- 
pics, and Polar Circles, be drawn with 
Black s make a Spot alio to mark the Lati- 
tude of any given Place, (fuppofc London ;) 
let a Hole be bored through the Globe from 
Pole to Pole, into which put a Spindle, or 
Axis, on which it may turn round. Then 
ietting a Candle direAly before you, on a 
Table, in a darkened Room, hold the Axis 
of the Globe, (which muft, therefore, be 
longer than its Diameter, in order to your 
holding the Globe upon it,) not perpendi- 
cular to the Table, but inclined to it in an 
Angle, as near as you can guef$, of 664* 
Degrees ; and let the Globe be held as 
high from the Table as the Flame of the 
Candle. Firft, hold the Globe with its 
North Pole from you, at a Diftance from 
the Candle, on the left Hand of it; fo 
that the Circle of Illumination may pafs 
through both Poles : It then reprefents the 
Pofition and Place of the Earth at the 
Vernal Equinox. Move the Globe towards 
you, in a Circle parallel to the Table, 
obferving to keep the Axis in the fame 
Inclination, and always parallel to itfelf, 
or pointing the fame Way; when the 
Globe is brought diredtly betwixt you and 
the Candle, it reprefents the Polidon and 
place of the Earth at the Summer Solftice ; 
and^ if the Axis of the Globe is duly 
A 4 inclined 
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vm Tie P k E F jiC M. 

inclined to the Table, the enlightened 
Hemifphere will juft take in the whole 
Northern Frigid Zone. Carry on the Globe 
to the right Hand of the Candle, diredly 
oppofite to the Place where you held it at 
fim, and it will reprefent the Autumnal 
Equinox I when it is moved to be diredtiy 
beyond the Ckndle, it reprefents the Winter 
S^ice. And, by turning the Globe on 
its Axis> in fevcral Parts of the Circle, in 
which it is moved round the Candle, yoo 
will fee how the Days lengthen and (horten 
in that Place whofe Latitude is marked 
upon it Perhaps it may be of ibme Uie 
to draw a Circle with Chalk, upon the 
Table, round the Candle, as its Center, 
over which you are to move the Globe. 
Or a Circle made of Wood, Paftboard, or 
Paper, divided and marked with the twelve 
Signs of the Zodiac, and laid 'upon the 
Table, may ftill do better. 

By Means of this Globe, and the other 
Black and White one, now fuppofedl to re- 
prefent the Moon» (which (hould therefore 
be made Ids than the Earth,) the Phafes of 
the Moon may be (hewed in the feveral 
Parts of her Orbit round the Earth. Let 
the white Hemifphere reprefent that Hemi- 
fphere, and Face of the Moon, which is 
always obverted to the Earth ; and the 
Light of the Candle will (hew how much 

of 
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<rbe PREFACE. ix 

of it is enlightened, by the Sun^ in every 
Part of her Orbit. . 

Again, by means of thefc two Globes, the 
Dodrine of Eclipfes, and of the Tides, may 
be tolerably well illuflrated. 

And if the l^r Globe be carried round 
the Candle, either further ofF than the Earth, 
to reprefent a fiiperior Planet ; or nearer, to 
reprefent an inferior one ; it may eafily be 
(hewed, how the Planets will fbmetimes ap- 
pear Weftward of the Sun, ibmettmes Eaft- 
ward ; and, confequendy, how they are 
fometimes Morning Stars, ibmetimes Event- 
ing Stars to the Earth. 

In the Third Part of the enfuing Treatife, 
which fhews the Application of Aftronomy 
to Chronology, I have inserted feveral me- 
morial Canons, adapted to the Gregorian 
Style, for moft of which I am obliged to Mr. 
John Canton, M, A. and F. R. S. all thofe, 
and the Explications of them, which are 
marked with an Aflerifm are His. 

The Hypothefis in the Appendix is, for 
ought I know, entirely new. I ofier it as an 
Hypothefis. It is fatisfadory to my own 
Mind ; whether it will appear (b to others^ 
I mud leave with my readers. 
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jin Explication of fome hlgtht^ic^ and 
other Chara^ers^ ufed in this B o o k. 

Is the Sign of Equality, and it read efiolf as 3 
and 2=5, iignifies 3 add 2 are eqaal to ^. 

^ Is the Sign of Addition, and is read plus, or 
mon^ ai 4 -f 2, figni£es 4 more 2» or t added to 4, 

— Is the Sign of Su^ftrafUon, ^nd is read minus^ or 
k/s, as 9 — 2, Sgnifies 9 lefs 2» or 2 ibbftrafled from 
9» =7- 

X Is the Sign oi Multipli4:atian« as 4X 3 fignifies 4 
multiplied by 3, =12. 

, .^^Is the Sign of Divifion, as 12 -r 3 fignifies is 
aivided by 3, = 4. 

. Degnes are fometimes exprefled by a little Circle orct 
the right Hand Corner of a Figure, as 5^ Aands for 
S; Degrees. 

'. Mlmites, by a fingle Stroke, as 5^' Hands for 5 Mi- 
nates. 

* Seconds, by 2 Strokes, as 5" fland* for 5 Seconds. 
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PART I. 

3^^ X>o^n»0 and Ufs of the 

I 0( Q.l. O B E 8. 

t 

<2HAPTER L 

rf^ Deferipthn of the Globes ; ^^r-* 
ticularly of the Tirrejirial Globe^ 
its Points and Circles^ 

|5«a98»S<5 GLOBE or Sphere fignifies a 
5 A ^ round Body, every Part o£ 
XjL £ whofe Surface is equally di- 
-' ftant from its Center. 



Ql^d^ 



By THE Globes, which we 
are now to treat of, we mean two fuch 
lirti^ial fj^rical Bodies, one of which is 
(uppofed to reprefent • the Earth, and the 
Other the viUble Heavens. The formqr is 
called the Tterrejlrial or Terraqueous Globe, 
the latter the Celejiial 

B Half 
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2 The Terrejirial Globe, Part L 

, Half a Globe or Sphere is called a /Zr- 
mfphere. 

The Terreftrial Globe is an artificial Re- 
prefcntation of the natural Earth, having 
the whole Surface of the Land and Sea 
drawn upon it, in their natural Form, Or^ 
der, and Situation. 

The Spindle on which the Globe turns is 
called its-4v/i *i which in the artificjal 
Globe is real, in the natural only ipfiaginary. 

The two extreme Points of the Earth's 
Axis are called its Toles^ viz. the North, 
fcdled the-^<^/V; and the South, called the 
jintarSiic. 

The Earth is luppofed to be furrounded 
with feveral imaginary Circles, which are 
^her drawn upon the artificial Globe, or 
expreffed by the Wooden and Brals Work 
about it. 

Thefe Circles are diftinguiihed into Greater^ 
2Xi^LeJfer. The greater Circles divide the 
Globe into two eqital Parts, the lefler into 
unequal. / 

Of ihe^ Greater Circles^ viz. the Horizon, 
the Equator, Meridians, and the Eclij)tic, 

I. The Horizon, which is exprcfled.b5r 

* The Reader who defires to know the deri*vation of the 
terms of Art made ufc of in this Trcatife, it referred Cd ' 
larger fyfleajs, particularly Cira^'s Geo^aphkal Gram- 
mar, P. I. 5 r. — Huhnerz IxKrodo(^on (o Geography, 
C\i. — 6. 

the 
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Ghi I. its Points and Grcles. 3 

the upper Surface of the wooden Circle in 
which the Globe ftands, divides the Globe 
into an upper and lower Hemi(phere. This 
is called the Rational Horizon^ to diftinguifh 
it from the fenfible or apparent Horizon^ 
which bounds our Profpec^ all rouncj us, 
and which is greater or lefs, according as we 
ftand higher Of lowen For Example, an 
Eye placed at five Feet above the Surface of 
the Earth or Sea, fees two, Miles and three 
Quarters every way : but if it be at twenty 
Feet high, it k^s five Miles and an half. 

The Rifing and Setting of the Sun and 
Stars properly refpeds the Rational Hori- 
zon ; that is, they rife when they get above 
it, and fet when they fink below it: But, 
l>y reafon of their vaft Diftancc from us, 
t^ Rational and fenfible Horizon are to be 
. confidered, in this Cafe, as one and the 
fame. 

The wooden Horizon of the Globe has 
feveral Circles drawn upon it. The out- 
ermoft \i marked with the Points of the 
Mariners Compafs; of which the Eaji^ 
Wefi^ Norths and Souths are called the 
Cardinal Points^ dividing the Hofizon into 
four Quarters. Each of thefe Quarters is 
Subdivided into eight Points, in all thirty- 
two, called Rumis; and Lines drawn from 
any Point upon the Surface of the Globe 
towards the feveral Rumbs, are called 
B 2 Rumi 
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4 ^ I'errejiridl Globe, Part I. 

Rumb Liffes. The other Circles upori the 
Horizon will be confidercd afterwards. 

II. The Equator divides the Globe 
into the Northern and Southern Hcmit- 
pheres. This is what Sailors call Tie Liney 
and when they pafs over it at Sea, they 
are faid to crofs the Line. From tlws Line 
the Degrees of Latitude are counted towards 
the Poles, viz. 90 towards each Pole *. 

IIL Semicircles reaching from Pole to 
Pole, and cutting the Equator at right 
Angles, are called Merii>ians. 360 (ucli 
Semicircles, drawn at equal Diftances, quite 
round the Globe, mark th^ Degrees o£Loi^ 
gitude^ which arc numbered upon the Equa- 
tor, and are counted from thefirft Meridian. ' 
* The Meridian^ which pafl» through 
FerOy one of the Canary Iflands, is genc- 

•> • Ercry Circle, whether great w fnmP, Is foppoTod fe 
be divided iota ibC cc^ual Parts cjUed Degrees. Two Lines 
drawn from any two Points in the Circomference of a Cirdc 

to the Center (except two ?mt& tkat lie m a firait 
Fig. 1. Line with the Center, aa A and E) farm an Ai- 

gle at the Center which is called an Angle of ft> 
many Decrees, as ^e contained in the Arch of the Circle 
.betwixt the t\xo Points. Thi^s an Angit of 90 Degree^ 01 
right Angle^ is meafured ky I of the Circle ; an Angle of 
450 by f ACB is an Angje of 960, BCD 45<> ACD 
1350. ^ N. B. h Degree w divided iato 60 Minutet, jft 
IWinute into 60 Seconds, a Second into 60 Thirds, ^c. 

So. much as any Angle, or Arch of a Circle, wants of 
90 Degrees, it cidled the Cpmpiimnf of that Angle ^r 
Arch : as D E is the Compliment of (he Arch B D, and 
6f the Angle BCD. 

rally 
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Ch* I . its Pomfs and Grcks. 5 

rally made the firA Meridian upon the 
TerreOrial Globe. 

But different Nations fix the firft Meridian 
in different Places : Some Englifi Geogra- 
phers and Map-Quakers, .^make that to be 
the firft Meridian which pafles thro' London. 
And the. Longitude is couated fi-om it, Eaft 
and Weft. 

Two of thefe Semicircles joined together, 
fb as to compleat the Circle, are called 
Wh^le Meridians. Such a one is exprefled 
by the brazen Circle in which the Globe 
turns, and by which it is divided into the 
Eaftern and Weftem Hemifpheres. The 
graduated Edge of this Meridian reprefents 
the Meridian of any Place, when, by turn- 
ing the Globe, the Place is brought juft un* 
der in , 

Meridians al fifteen Degrees diftance from 
^ach other are called Hour-Circles ; becaufc 
the Places that each of them pafs through 
iiave Noon an Rour eariier than at fifteen 
Degrees more Weft ward, and later than at 
iifteen Degreee more Eaftward, Hence the 
Longit'ude is often expre(fed by Hours, as 
Long. W. ^Ltndon 4' 17" for 64" 15' Weft 
af London. 

N. B. The Horizon and Meridians are 
called cbange4kbk Circles ; becaufe by chang- 
ing our Place, Eaftward or Weftward, we 
chaage our Meri4ian; fince the Meridian 
of any Plac? is a Circle pafling. North and 
B 3 South, 
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6 ne Terreflrlal Globe, Parti. 

South, direftly over it. And by remov-r 
ing towards any Point of the Compafs wc 
change our Horizon, bodi fenfible and Ra- 
tional J fincc both the Profpedl all around 
us, and the Hemifphere which wc ftand 
in the Middle of, are now bounded by difr 
ferent Circles than they were before. 

The Changeablenefs of thefe Circles is 
reprefented by the Globes Being made to 
move within them ; by which Means any 
Place can be brought under its proper Me- 
ridian ; and into the Middle of the He- 
mifphere which is boundeji with its proper 
Horizon. 

IV. The Ecliptic cuts the Equator 
obliquely in two oppofite Points, making 
with it an Angle of twenty-three Degrees 
and an half. This is that Circle round the 
Earth, which anfwers to the Sun s apparent 
annual Path in the Heavens : or it is fuch 
a Circle on which if you fuppofe a Man 
to travel round the World in the Space of 
' a Year, keeping pace with the Sun's appa- 
rent annual Motion, /. e. about fixty-feven 
Miles a Day, and fuppofe he has the Sun 
^jcrtical^ or diredlly over his Head, the 
firft day at Noon, he will have the Sun 
diredly over his Head every day at Noon 
throughout the Year. 

This Circle is divided into twelve times 
30 Ifcgrws, in all 3^60, The$b twelye Por- 
tions 
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tioQS of die Ecliptic are called by twelve 
difierent Names» viz. 

I. V Aries, the Ram. 2. w Taurus, the 
BulL J. n Gemini, the Twins. 4. Can«- 
cer, the Crab. 5. a I-eo, the Uon. 6. »R 
Virgo, the Virgin. 7. i^^ Libra, the BaU 
lance. 8. !§[ Scorpio, the Scorpion, g. t ^^^^^^^^/^ 
Sagittarius, /ifc Archer. lo, Vf Capricomus, 
the Goat, ii, ^c: Aquarius, the Waterer. 
12* X Pifces, the Fijhes *. 

Thefe Names refer to the Stars, among 
which the Sun feems to pafs in his annual 
Circuit round the Earth. Thefe are called 
the twelve Signs of the Zodiac -f*. If we 
would know to what Part of the Eclip- ^ 
tic the Sun is vertical any time of the Year, 
we may learn it from the four innermoft 
Circles upon the wooden Horizon. 

On the firft, or innermoft, are marked 
the Degrees of the twelve Signs. 

The fecond has the Names, Charaders, 
and Figures of thofe Signs. 

The third is a Calendar of Months and 
Days, according to the New Style, anfwcring 
to the Degrees of the twelve Signs ^ by 
which is feen what Sign and Degree the Sun 
is in every Day throughout the Year. 

* The Reader may fee a mettiorial Stanza for the- 
Twelve S'^na and their Order in Dr. if^am^ Aftronomy, 
P. 9. or a iingle Latin DiHich in the Graifus ad F^rnaJ/u7/j^ , 

on the word Zodiacus. 

- 1 Concerning the Invention of thus dividing the Zodiac, 
the Reader may, perhaps, be pleafed with confulting the 
Si^ucI to thi 4th J oL of Nature difpli^edy Dialogue 1. 

B 4 The 
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The fourth is a Kaltmlv, in tbo fene 
manner, according to the OW Style^ 

N. B. Points at 90 Dcgftea diftant firom 
Any greater Circle^ are called the Pbles of 
that Circle. But when wt Q)eak of t h b 
Poles, without mentiomog iho Circk to 
which they relate, we alWajrs mean the 
Pdcs of the Equator, which aj:^ the Ex- 
tremities of the Axis of Ae Earth's diurnal 
Rotation. Thefe are alfo called die Poles 
of the World. 

Suppoit the Earth were cut in hialf at 
any greater Circle, it would produce n 
Plane, which is called the Plane of that 
Circle; as the Plane <f thi Efu^tof-, the 
Plane of the Mendian, &c% 

A Map reprefenting die Surfece of half 
the Globe, is faid- to te prcgeGcd upon the 
Plane of the Meridian, when the PtAt of 
the Meridian is in its Center; and the 
Poles of the Equator are in* the Periphery 
or Circumference. A Map projected up* 
on the Plane of the Equator, has the P0I9 
of the World in its Center* A Map pror 
jefted upon the Plane of the Horizon of 
London, has London in the Middle of it* 

N. B4 Maps of the World are generally 
projeded upon the Plane of ^ Meridian ; 
but Maps of the Stars upon the Plane of 
the Equator, or of the Ecliptic^ 

Of 
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lCh» ! . y/i Fmts and Cirdi:i. 9 

Of the L^jfer Grcks^ viz. tie Tropics, the 
Polar Cirdirs, Parallek of Latitude, W 
the -Horary Circle. 

I, The TROf ics are two lefler Circjles, 
each at 2^^ Degrees diftance from tbc 
^qusttor; to wliich they are parallel or equi- 
diftant in all Parts. That on the North 
i)f the Equatcr is called the Tfopi€of Cancer^ 
to which the Sun is vertical at the Summq: 
JSolfliqe, or Ipngeft Day of the Year to th^ 
Northern Hemifpl^re. That on the South 
is the Tr€^U of Capric&rn^ to which the 
£un is vertical at our winter Solflice, which 
is the , longcft Day of the Year to thb 
Southern Hemifphere, 

II. The two Polar Cihcles are pa-, 
rallel to the Tropics, each at 234 Degrees 
diftance from the Pole. The Northern is 
called the Ar^if Grcle, the Southern the 
^ntarStic^ 

N. B. A Globe which does not confift 
^f one continued Surface, bht only of the 
greater and lefler Cirdes, made of Brals, 
Wood, Pafteboard, 6fr. gnd put together 
in their natural order, is called an Armil-- 
Jary Sphere. 

Other Circles drawn parallel to the 

Equator arc cialled Parallels of La- 

TITPP* • 99i or ratb?r.89, fuch Circles 

I drawn 
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drawn at equal Diftances betwixt the £t- 
quator and the Pole, mark the D^rees of 
Latitude^ which are numbered on &e gra^ 
duated Edge of the Brazen Meridian. 

The Parallels of Latitude and Meridi^ 
am are the Lines which are drawn upon 
Maps, croffing one another, and marking 
the Degrees of Latitude and Lm^tude. 

IIL The Bra^s Circle widi an Indes^ 
faften'd at the Norjth Pole af the Globe, is. 
called the HoRAR.Y Circle; it is dU 
vided into fwice lo, Hours, anfwering to the 
Time in which the Earth performs its di«- 
umal Revolution : The upper 12 is for 12 
ai Noon, the lower for, 12 at Night, 

C H A P. 11. 

Of the Divijions of the Earth. 

Tlf E whole Surface of the terraque- 
ous Globe admits of feveral difFcrcpt 
Divifionsj as 

First, By the various Pofitions of the 
Globe in refpeft to the Horizon. 

1. Where the Poles of die Horizon are 
in the Equator, it is called a ^ight Sphere % 

becaufc 
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becaufe then the Equator, and all its Pa« 
railels, cut the Horizon at right Angles. 
There the Poles of the World are in the 
Horizon $ all the Stars rife and fet, and the 
Days and Nights are always equal. 

2. Where the Poles of the World are 
the Poles of thp Horizon, it is called a Par 
rallel Sphere 5 the Equator, and all its Pa- 
tallels, being then parallel to the Horizon. 
There the Sun, Moon, and Stars, appear 
to move round in Circles parallel to the 
Horizon J the fame Hemifphere of fixed 
Stars is always above the Horizon ; and 
there is but one Day and one Night in a 
Year, each of fix Months. 

3* When the Poles of the Horizon are 
any where betwixt the Equator and the 
Poles of the World, jt is called an Oblique 
Sphere \ the Equator, and its Parallels^ 
there croffing the Horizon obliquely. There 
fome Stars never fet, others never rife ; the 
Days and Nights are of different Lengths 
in different Seafons of the Year ; and there 
one Pole of the World only is fcen, which is 
elevated, more or lefs, according to the 
Obliquity of the Sphere. For the Ekva-- 
tion of the Pole, in any Place, is the Height 
of it above the Horizon, meafured by De- 
grees on the Meridian > and it is always 
equal to the Latitude of the Place : So that' 
the Pdle being duly elevated for any Plac?, 
and the Place brought under the graduatgd 

Edge 
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Edge of the brazea Meridian, it is exa^y 
in the Pole of the Horizon* 

Secondly^ The Divifion of the Earth 
into Zones. 

The Tropics and Polar Circles divide the 
Globe into five Zones, or BdtSj which have 
their Nanics from the diflfercnt Dqgrecs o^ 
Heat and Cold, which, by their Situttion,- 
Acy are fatgeft to, viz. One Torrid Zone^ 
wo Temperate^ and two Frigid. The Tor^ 
rid Zone lies betwixt the two Tropics ; th^ 
two Tem^att Zones are comprehended be- 
twixt the Tropics and Polar Circles ^ and 
the two Frigid Zones lie within the Polar 
Circles *. 

Thirdly, The EHviiions of the Earth 
by the relative Situation of its Inhabitants 
to one. another, in refpoS: to Days and 
€eafoDs« 

1. Tbofe who live in the fanne Degicc 
of Longitude, and in equal Latitudes, one 
North, the other South of the Equator, 
are called Jntaci. The Hour of the Day 
and Night are the fame with both, but 
$he Seafons of the Year are contrary. 

2, Thofe who live in the fame Latitiude, 
but in oppofitc Pqints of Longitude, arc 

• The Ancients imagined the Temperate Zsnes onJy were 
'habitable, fee O^d Metamorphof. B. I. 1. 49, 50. rhgU 
Georg. B. J. 1. 235— 8. 

-r . called 
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called Feriaci. Their Lengdi of Days 
and Scafi>»$. ©f Ae Year arc the iame ; but 
their Days and 'Nights are contrary. 
\ 3. Thofe who live in equal Latitudes,* 
one North, the other South, aod alfo In 
oppofite- P<Mnte^~^ Longibide, are called 
Antipodes:. Thefe have Daysj aAd Nights, 
and the Scafons of the Ycar^ all contrary 
to on?; artother ;^. *^ - .. - \ 

FoORTHLYj^Thc Divifion of the Earth 
by Climates. 

Climates are bounded by Parallels of Lati- 
tude, drawn at Inch a Diftance from each 
other, as that die longcft Day at the lefler 
Parallel, exceeds that at the next greater Pa- 
rallel, by half an Hour. There are twenty- 
four fuch Climates betwixt the Equator and 
fach Polar Circle, which grow narrower as 
they lie farther diftant from the Equator. 
And there ate reckoned fix Gfimtttcs more 
from each Polar Circle to its Pole, which 
itKtct(c not by half Hours, but by Months. 

t There is a^odier old Divifion of tke Inhabitants of 

tkc Ewth, wixh rcfped^ to their Shadows, <viZf into-^/V, 
feri/cii, ScQ, fcc Cordon, ?. I. ^ l. 
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A Table of the CLIMATES. 




Froitkttic Equator to the 




From th*e Equator to th^ 
Polar Circles. 


• 


Polar Circl» 


i 


Endt in Lati- 


Where tbtlmi- 


Ekdi ktlati- 


fntretbeloi^ 


s 

, I 


tude 


e/iDayi,. 


J 

17 


tud4 i 


eft D^ it 


D - M 


H - M 


D - M 


H - M 


8 - .25 


12 - 30 


64 - 06 


■20 - 30 


2 


10 - 25 


13 -. 00 


18 


64 - 49 


21-00 


3 


2i - 50 


13 - 30 


»9 


65 - 21 


21 - 3a 


4 


30 - 20 


14 - CO 


20 


St - 47 


22 ^ 00 


•5 


36 - 28 


14 - 30 


21 


66-06 


22 - 30 


6 


41 - 22 


15 - 00 


22 


66 - 20 


23 - 00 


7 


45 - 29 


ic . 30 


23 


66 - 28 


23 - 3a 


8 
9 


49-01 

5« - 58 


16 - CO 

16 - 30 


H 


66 - 31 ^4 -. 00 


From the Polar Circles to the 


11 


54 -. 27 
56 - 37 


17 - 00 

17 - 30 


I 


Poles 


67 - ^i 




12 


58 - 29 


18-00 


2 


69 - 3( • 




13 


59 - 58 


18 -. 30 


3 


73 - 2( s 




»4 


61 - IS 


19 - 00 


4 


78 - -2. 

84 - a ^ 




i<j 


62 - 2$ 


19 '- 30 


5 




1 6 


63 - 22 


20 - 00 


6 


[90^ - • 0^ . 





FiFTHLYy The natural and political 
Piviiions of ihe Earth. 

By the natural Divijion we mean thai 
^hich Nature has made in the Surface of 
the Globe, as Land and Water. The Land 
is again divided intp Continenfs^ IJland&T^ 
Peninjukuy Ifthmuss^ Promontories^ Coafts, 
&c. The Water is alfo diflinguiflied into 
Seas, OceanSy Lakesy Gulphs, Bays, Straits^ 
RiverSy &c. 

•The pdlitical Dhifion of the Earth is 
made by Men^ who have diftiuguilhed it 

iato 
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eh. 3. The Celejial Globe. 15 

into four ^uartersj and thefe again into 
Empires^ Kingdoms^ Stairs, Republics^ Prin-f^ 
cipalities, ProvinceSy Cottntiis, Parijhes, &c. 
For a particular Defcription of all which wc 
refer to Gordons Geographical Grammar^ 
or fome larger Syflen^ of Geography. 

C HAP. m. 

ADefcription of the Celefiial Globe ^ 
its Points and Circles. 

THE Celeftial Globe is an artificial 
Reprefentation of the Heavens, hav- 
ing the fixed Stars drawn upon it, in thek 
natural Order and Situation. 

It is not pretended that the Celeftial 
Globe is fb juft a Reprefentation of the 
Heavens, as the Terreflrial Globe is of the 
Eardi; becaufe here the Stars are dravra 
upon a convex Surface, whereas they natu- 
rally appear in a concave one. But fup- 
pofe the Globe was made of Glafs, then 
to an Eye placed in the Center, the Stars 
which are drawn upon it would appear in 
a concave Surface, juft as they do in the 
^natural Heavens. 

As the Terreftrial Globe, by turning on 
Its AxiSj reprefents the real diurnal Motion 

5 of 
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of the Earth ; fa the Cdeftial Olobe, by 
turning on its Axis» rq^r^&nts the apparent 
diurnal Motion of the Heavene. . . 
• The Circles and Pomts which are either 
feculiar to the Cdeftlhl Globe, or which 
have not been taken notice of in explaining 
the Terreftrial, are thcfe that follow : 
; I. The Zodim^ which is a Hoq(h or 
Belt round the Heavens, of about fixteen 
Degrees broa j ; along the middle of which 
runs the Ecliptic^' or the Sun's annual Path. 
The Signs of the Zodiac are the fixed Stars 
that are contained m this cdeftial Beki 
and which, for diftindion fakd, af£ thrown 
into twelve ConJiellationSy or AJierifms^ and 
fare csiHed Ariet^ TaurtUy &€. ^ - . .^^ 

a- The two Cskres ♦, whkh are whole 
IVieridians, one psffing ^ro*. the jfirft Potfd 
of Aries and IJfyray where the Eciiptk 
erodes the 'EqtdnoSiiaK (the Circle Aat -an- 
fwers to the Eqt»tor on the Terfcftrial 
rddbc.) The other paffing thro' the flrft 
iFoints of Cancer abd Capricorn ^K^hert the 
Ediptic touches' the Tropics. The former 
^is called the EpmsSifil Cotur^^,^ latter 
.the So^a^al aiunu • 

3. The firft Points of Aries aod Lib» 
axe called the Eqwn$&id Points, f ; bdcaafty 

• The Name comes from T«iA8< mutilus 2lo4 ovptf cauid. 
becaufe they are often reprefented on^y as lifilf MeriAaBl^ 
wjiieh are not coviplwly fetn in 4^ QhUqfte fpHeie* ^ 

; * when 
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liyhen the Stin is in either of them, the 
Day and Night is every where equal . 

4. The firft Points of Cancer and Ca- 
pricorn are called the Soljiical Points *; 
becaufe when the Sun arrives at either of 
them, he feems to fland in a manner ftill^ 
in relpedl to his apparent motion from and 
towards the Equinodial, for fcveral Days. % 
When he is in one Solftical Point, he 
makes the longeftDay ; when in the other, 
the-fliorteft, to one and the feme Northern, 
or Southecn Hemilphefe^ 

5., The Point in the Heavens juft over 
our Head is called the Zenith j -and the op- 
pdfite Point to it, juft under our Feet, is 
called the Nadir. Thefe two are the Poles 
of the Horizon. 

Iniaginary Circles^ drawn thro' the Zenith 
and Nadir^ and cutting the Horizon at 
right Angles, are called Vertical^ or Azi^ , 
iftiuth Circles. Hence the Diftance of ti>e 
Sun, or a Star, from the Meridian, oil' 
South Point of the Heavens, mcafured by 
Degrees upon the Horizon, is called ics 
Azimuth; or focnetimes the Azimuth is 
reckoned from any other of the cardinal 
Points. 

The Azimuth of the Sun, or a Star, 
from du6 Eaft or Weft, at the Time of 
its Rifing or Setting, is called its Amplitude. 

* So/flicaif frbnr Solis Jfatie, the Sun^s Station; 6v 
G 6;Tb© 
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i8 The Cekftial Globe, Part I. 

6. The Brais Quadrant of Attitude^ 
fcrewed upon the Zenith, and laid down 
to the Horizon, reprefents a Quarter of a 
vertical Circle. It is called the Quadrant 
of Altitude y from its Ufe in taking the Al- 
titude, or Height, of the Sun or Stars, 
above the Horizon, by means erf" the 90 
Degrees marked upon it. The Sun's 
Height at Noon above the Horizon is 
called his Meridian Altitude ; and when he 
reaches that Height, .he is (aid to Culminate. 

The Diftance of the Sun, or a Star, 
from the Horizon, below it, is called its 
DepreJJim. . . ; • • 

Imaginary Circles drawn parallel fio the 
Horizon, thro' every -Degree of the ver- 
tical Circles, are called Paralleh of Alh 
titude^ or, (by an Arabick Name) jldmi-- 
canton. ^ ' ' 

7. ^he Poles of the EcUptic arc generidly 
marked on the Celeftial Globe, which fett 
in the Ardic and Antardic Circles, at 23^ 
Degrees diftance from the Poles of Ae Equi- 
nodial. 

8. Great Circles cutting die Ecliptk: at 
right Angles, and crofling one another at 
its Poles, are called Circles of Longitude. 
And If you imagine other Qrcles to be 
drawn parallel to the Ecliptic, thro' *very 
Degree of the Circles of Longitude, they 
will be Parallels, of Latitude, upon the Ce- 
leflial Globe. JBov Longitude zad Latitude 

on 
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on the Celeftial Globe, bear juft the fame 
relarion to the Ecliptic, as tney do on the 
Terreflrial Globe to die Equator. 

Thus, as the Longitude of Places on the 
Earth is meafured by Degrees upon the 
Equator, counting from the firft Meridian y 
lb the Longitude of the heavenly Bodies is 
meafured by Degrees upon the Ecliptic^ 
counting from the firft Circle, or Line oif 
Longitude, viz^ that which pafles thro' 
the firft Point of Aries/ And as Latitude 
on the Earth is meafured by Degrees upon 
the Meridian, counting from the Equator j 
£b the Latitude of the heavenly Bodies is 
mcafiired by Degrees upon a Circle of Lon- 
gitude, counting either North, or South, 
from the Ecliptic* 

The Sun has no Latitude, being al\yays 
in the Ecliptic : nor do we orfually fpeak of 
his Longitude: but his Place in the Ecliptic 
is exprcfled by fuch a Degree and Minute^ 
of fuch 9 Signs as 5 Degrees of Taurus, 
inftead of 35 Degrees of Longitude. 

9. The Diftance of any heavenly Body 
from the Equinodial, meafured upon the 
Meridian, is called its DecHttation. There* 
fore the Sun's Declination, North or South, 
^t any Time, is the fame as the Latitude 
of the Place on Earth, to which he is then 
vertical} which is never more than 234^ 
Degrees. - Therefore, alfo, Parallels, of De^ 
cHnation on the Ccleftrai Globe, are the 

C 2 very 
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very fame as Parallels of Latitude on the 
TerrcftriaL 

Stars may hvft North Latitude ^ and South 
DecIinatio?ty znA vice verfa. 

The fame Thing which is called Longi- 
tude on the Terreftrial Globe, is called 
right AJcenfion on the Celcftial j viz. the 
Sun, or a Star s Diftance from the firft 
Meridian, or that which pafles thro' the 
firft Point of Aries, counted on the Equi- 
ftodial. 

AftrdWOmei^ alfo ipeak of oblique j^een-- 
Jion and Defcenjim^ by which they mean 
die Diftance of that Point of the Equi- 
nodial from the firft Point of Aries; which,* 
in an obKque Sphere, rifes> or fets, at the 
fame time that the Sun,^ ^r Star, rifcs, ot 
fcts. 

Afcenfional Differenie^ is the Difference 
betwixt right and oblique Afcenfion. The 
Sun's afcenfional Difference, turned into 
Time, (i. e. reckoning one Degree to be 
four Minutes, and fifteen Degrees one Hour) 
is juft fo much as he rifes before, or after, 
fix a Clock. , 

The Hemifphere of Stars, which is vifi^* 
ble by Night, is continually changing,' in 
a right or oblique Sphere, by reafon of the 
Sun's apparent Motion round the Ecliptid 
in a Year. 

When the Sun gets fo near a Star, as that, 
the Star is bid in his Beams/ it is faid to fdt 

Hill ac ally : 
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Jleliacally : and when after its Conju-ndion 
with the Sun, it beconjps vifible ag^in, it 
is faid to rife Heliacallp 

A Star that rifes, pf fet$, in the Morn- 
ing, when the Sun rifes, is faid to rife, or 
fet, Cofmically. 

A Staf which rifes, or fets^ in the Evenr 
^ng, when the Sun fets, is faid to rife, or 
fet, Achronically. 

-♦. ■». ■•■ ^. A > -♦. >, .♦. .*■ .♦■ J-. A. A. ■♦■ -»- -♦ ■♦. -♦ .* ■♦■ ■♦■ -fc ,♦■ -♦■ ■♦ * •i. A >. .♦, .». .fc .♦. >. ♦. fc. * •. 

CHAP, IV, 

Of the Divijiom of the Heavens^ 
(ind the Conjlellations. 

TH E Stars appearing to he of difFcrr 
ent Sizes, . fome greater, , and fomc 
lefs, Aftronomers have divide4 them intp 
/ix Clajfes^ or Mfg7%itudes \ and the Stars qf 
each Magnitude are diftinguifhed by differ- 
ent Marks on the Celeftial Globe. 

They have alfo diftinguifhed the Starf, 
in refped: to their Situation in the Heavens, 
into feveral Conftellations^ or AJieriJtns^ called 
Stella Formatay to which they have given 
Names: to fome the Names of Men j to 
pthers the Names of Beafts, Bifds, and fe- 
yeral other Things, as fancy led them. TH^ 
Images of thofe Animals, anjJ other Things, 
C 3 fj^oni 
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from whence the Names of the Conftella^ 
tions arc taken, are drawn upon the Cc-i 
leftial Globe, over the feveral Parcels of 
Stars which arc called by thofc reipcftive 
Names *. 

The Conftellations are divided into 
fTortbern and Southern ; befides the tWelvg 
Zodiacal Signs, which lie in the Middl^ 
betwixt both. 

In the Northern Regions the Ancients 
formed twenty-one Conftellatidhs, ^^viz^ 
Urfa Minor, or the little Bear ; Urfa Majtf^ 
the great Bearn Draco y the Dragon; -G^ 
pbeus\ CaJ[fiopeia\ Andromeda \ TriangiSm,, 
the Triangle ; Perfeus^ with Msdufd% Head \ 
Auriga \ Bootes i Corona Seftentrimali^y 
the Northern Crown; Hercules '^y Lyra, 
the Harp ; Cygnus, the Swan ; Pegafus, the 
flying Horfc; Eqtiiculus, the little Horfe'^s 
Head; Del^nus, the Dolphin; Sagitta, 
the Arrow i dquila, the Eagle or Vultur y 
Serpens, the Serpent j and Serpentarins, 
the Man who holds it. 

To thefc the Moderns have added feve-* 
til more, as Antinous, near the Eagle; 
Coma Berenices, or Berenice's Hair, near the 
Lion's Tail j Leo Minor, the little Lion, bc-^ 
twixt the Lion and the great Bear, 4i?c. 

^ N.B The letters of. the Grak and Latin Alpha* 
. bets, which are placed b^ many of the Stars on Seaex's 
Celeftial Globe, are thofe by which Sajfer has marked 
th^m ia his Caodojru^ of the Stars. 

I South 
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South of die Zodiac the Antients num- 
J3CTed fifteen Conftellations, viz. Cetus, the 
Whale 3 the River Eridanus \ Lepus, the 
Hare; Orion^ which is the moft glorious 
Conftellation of all; Ca72is Major ^ the great 
Dog; Caniciila, the Jittle Dog; Jrgo JSfa- 
-vis. The Ship Argo; Hydra-, Crater, the 
Cup; Corvus, the Crow ; Centaurus, the 
Centaur ; Lupus, the Wolf; Corona Auftralis, 
the Southern Crown ; Ara, the Altar ; and 
Pifcis Ju/iralis, the Southern Fifli. 
, To thefe the Moderns have added twelve 
Conftellations more, which lie fo near the 
South Pole, . that they cannot be feen in our 
^Northecn Latitude. 

There. jQ-e ftill fome Stars fcattered about 
the Heavens, out of any of the Conftella- 
tions, which are called tfnformed Stars. 

Some remarkable Parcels of Stars, in 
fome of the Conftellations, have alfo ob- 
tained Names by themfelves; astlie Plei^ 
ades, or.feven Stars *, in the Conftellation 
Taurus I Charleses Wain, which are feven 
bright Stars in the hinder Part of the great 
Bear: the three \x\ his Tail are fuppofed 
to reprefent the three Horfes, and the 
other four Ae Wain. The two hinder- 
moft Stars in the Wain are alfo called the 
-Pointers^ becaufe they point to the Pole 
Star, which is in the Tip of the Tail of the 

* Of Which only fix are now vifible to the naked E/e, 
gee Chap. XI. 

C4 ' little 
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iittle Bear ; that is^ a Line djrawn diro' 
thefe two Star^, and protradted as far a3 the 
Polc^ will nearly touph the Pole Star. 

Many fingle Star$ alTo, efpecially of the 
firft and fecond Magnit^de, have particular 
Namps given them j as SiriuSj in the great 
Dog 5 4ldeb(iran^ or the full's Eye ; Pro^ 
cytm^ in the Jittlp Dog ; ^rSifrus in Bootes ; 
Regel^ in Orion ; the Lion's Heart ; and 
Deneby in his Tgil ; Spica VirgitdSy or the 
Ear of Corn in the Virgin's Hand ; Caftot 
^nd Polluxy in the jConftellation Gemini , 
and feyeral otheris. 

The Galaxy y or Milky Way, is a broad, 
irregular, whitifh Circle, in fome Places 
(double, but for the moft part fingle, fur- 
rounding the whole Heavens, Modern 
Aftronomers have difcovered, by their 
Telefcopes, that; there is an innumepable 
Multitude of ^tars in thoib Farts of tHe 
Heavens, whigh are too fmall to be di.^ 
ftinguiftied by the naked Eye, whofc united 
Rays occafion the (hining Whitenef? of that 
Circle *. And to the fame Caiife they afcribe 
fome other bright Spots in the Heavens, a^ 
particularly the Pr^fepe^ or Affes and Man^ 
gcr, in the Conftellation Cancer. 

As for the Connexion betwixt the feve- 
ral Parcels of Stars, which form the Con- 
ilellations, and the Figures after \Yhich 
they are named, it can hardly be jlifco^ 

• Thcff are called StiBa Nehukif^^ 
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Itcred in the Conftellations tbemfelves ; exr 
&pt perhaps in a very few of them, a5 
Cbariess JVain may be fuppofed a little to 
reprefent a Wain or Waggon vAxh three 
Horfes J but a very ftrong Imagination 
ivould find it extremely difficult to difco- 
ver any fuch natural Refembl^nce, betwixt 
the Bulk of the Conftellations, and the 
Figures they arc named by. The Author 
of SpeBade de la Nature^ Vol. L has an 
ingenious Conje&ure on this Head, vis:. 
He conceives it highly probable that the 
•2^iacal Conftellations were firft formed 
and named by the Egyptians^ who dealt 
much in Hieroglyphics, or myftic Figures $ 
by which they expreflcd, in a covert Man-r 
Bcr, The Dodrines and Secrets of their Rer 
jigion, Philofophy and Politicks. Thus t, 
Ijion was the Hieroglyphic of Strength and 
Fortitude, a Hprfe of Liberty, a Circle-, of 
Eternity, &c. Now this Author imagines 
the twelve Signs of the Zodiac were iuch 
Egyptian Hieroglyphics, by which they 
defigned to exprefs or reprefent Ibme re- 
markable natural Occurrence in each Month 
of the Year, as the Sun was paffing thrq* 
the refpedtive Conftellations. 

The firft three Months, beginning from 
the vernal Equinox, were remarkable for 
the Produdion of thofe Animals which 
(hey moft ufcd *nd valued, viz. Sb^, 
j|£f>^ and Coats'. The Lamh come firlt, 

which 
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which arc reprefentcd by their Parent tht 
Ram-y next the CaheSy reprefentcd by the 
Bull; and then theiCr^, which common* 
ly come in Pairs, and which therefore gave 
the Name to the third Conftellation. But 
inftead of the Tioin Kids^ the Greeks have 
fiBcc fubftitoted the Twin Brothers Cafior 
and PoUux. 

When, in the ^ fourth Month, the Sun is 
arrived at the Sumntxer ^olftice, he difconti^ 
Hues his progrefstowards the North Pole, and 
begins to go back again to the Southward-; 
whicii retrogracte Motion, the Egyptians tx^ 
prefled by the Craby which is faid to gobaclc*- 
ward. 

The cxceffive Heat that ufually follows 
in the next Month is lignificd by the Lim^ 
an Animal remarkable for his Strength and 
Ficrcenefs, 

Nothing could be more proper dian the 
Symbol for the Harveft Month, viz. the 
Virgin Reaper or Gleaner with an Ear cf 
Corn in her Hand* Our Author here Re^ 
marks by the Way that the Arabic Name 
for the Ear of Corn, wz. Sibbula or Sibbul^ 
wa3 probably given to the Virgin who car* 
ried it, and might give rife to the Fable 6f 
the Erythrcean Sibyls who was infpired to 
jforetel Years of Plenty or Scarcity ; and 
from whom fome other Women, who pre- 
tended to the Gift of Prophecy, were like- 
wife 
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wife called Sibylsy as the Delphic SihyU the 
Cumaan Sibyly &c. 

The feventh Conftellation, when the 
Sun atrives at the Autumnal Equinox^ is 
^xprcfled by the Ballance^ or Pair of Scales 
in Equilibrio^ bccaufe Days and Nights are 
then every where equal. 

O£lober is often a fickly Seaibn^ when 
the Surfeits got in the hot Months of the 
Summer produce their fatal Effe<5ts ; the 
Symbol is therefore the Scorpion^ who 
wounds with a Sting in his Tail^ as he is 
going away. 

The Diverfion of Huntbg, which is 
chiefly followed after the Fall of the Leaf, 
is fignified by the Sagittary or jircher i 
which the Greeks have probably changed 
into the fabulous Centaur. 

As the Craby which goes backward, fig-* 
nified the Summer Solftice, when the Sun 
begins to go back from the Northern Tropic, 
fo the Goat^ which delights to browfe up 
Hill, is the Symbol of .the Winter Solftice, 
* when the Sun begins to afcend from the 
Southern Tropic, and is continually mounts 
ing higher and higher for the cnfuing hglf 
Year. 

JlqmriuSy or the Water Pot^ fitly re- 
prefents the Rains and Snows of the Win- 
ter. And, 

^be two pijhes in a Band, had probably 

aRe^ 
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a Reference to the Prime fifliing Seafbn, 
which begins in February. 

As for the reft of the Conftellations, 
which ape out of the Zodiac, the Bulk of 
them ^?rere formed by the Grecians^ who imir 
tated the Egyptians in giving the Names of 
Men and Animals to Parcels of Stars; but 
without any fuch particular Reafons as the 
Egyptians had for naming the twelve Signs 
of the Zodiac. 

This is the Subftance of what that Aur 
thor fays upon this Subjcd, How far he 
has hit on the Truth of the Cafe, cannqt 
now be determined i however. 

This I dare boldly tell, 
'f « fo like Truth, 'twill feryc our Turn as well. 

CowLEr, 

C H A p. V. 

The JJJe of the Glohef, 



P 



iJ^OBLEM L To find ^t Latitude 
and Loffgitud^ of any given Place on 
the Terreftrial Globe. 



Bring the Place to the graduated Edge 

of the brazen Meridian ; then the Degree 

marked on ' the Meridian oyer it fhev|fs its 

Xstitude^ and the Degree of the Equator, 

5 then 
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then under the Meridian, fliews its Lon- 
^tude. Hence, if die Latitude and Lon- 
gitude of any Place be given, the Place is 
eafily found, by bringing the given Longi- 
tude to the Meridian, for then the Place 
will He undw the given Degree of Latitude 
Upon the Meridian. 

Prob. IL To find the Diftance of any 
two Places on the Terreftrial Globe. 

Lay the Quadrant of Altitude dn both 
Places 5 or take the Diftance between them 
with a Pair of Compafles, and apply it to 
the Equator. The iNumber of Degrees on 
the Quadrant between them, or betwixt 
the Feet of the Compafles on the Equator, 
reduced to Miles, (that is, 70 to a De- 
gree) (hews their Diftance in Miles. In 
the fame manner the Diftance of any two 
Stars may be found on the Celeftial Globej 
in Degrees, tho' not in Miles *w 

Prob. II L To find the Ant act ^ Periaeiy 
and Antipodes, of any given Place. 

Bring the given Place to the Meridian, 
and obferve its Latitude. The fame Lati- 
tude, counted towards the contrary Pole, 
and under the fame Meridian, fiiews the 

• Becaufe not knowing their Diftance from us, wtf 
canlf^ tell the value in MUes of their Orbits. 

Place 
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Place of the Antact. Keep the given 
Place under the Meridian, fct the Hour- 
Index to 12 at Nooil, then turn to the Globe 
till the Iqdex Points to 12 at Night, and- 
the Place that is now under the fame De- 
gree of the Meridian, that the firft given 
Place was, is that of the Periaci. The 
Attipodes of the firft Place are now under 
the fame Degree of the Meridian that the 
Antact were before. 

Prob. IV. To redify the Globe for the 
Latitude^ Zenith^ and Suits Place. 

1. For the Latitude-^ Elevate the Pole 
above the llorizon, according to the Lati- 
tude of the Place. 

2. For the Zenith ; Screw the Quadrant 
of Altitude on the Meridian, at the given 
Degree of Latitude, countii^g from the 
Equator towards the elevated Pole. 

3. For the Surii Places Bring the Sun's 
Place in the Ecliptic (found in the Kalen- 
dar on the wooden Horizon, againft the 
Day of the Month) to the Meridian, and 
fct the Hour-Index to twelve at Noon. 

Prob. V. The Hour being given at any 
Place, to find what Hour it is in any 
other Part of the World. 

Bring 
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Bring the given Place to the Meridiani 
and fet the Hour-Index to the given Hour 5 
then, by turning the Globe, bring any Place 
to the Meridian, and the Index w^l point to 
the Hour at that Place. 

Prob. VI. The Day and Hour at any 
Place being given, to find where the 
Sun is in the Zenith at that Hour. 

Bring the Sun*s Place to the Meridian, 
and note the Degree over it (which is the 
Sun's Declination at that time ;) then bring 
the given Place to the Meridian, and fet 
the Index to the given Hour j , turn the 
Globe till die Index points to 12 at Noon, 
and the Place, on the Globe, which lies un- 
der that Degree of the Meridian that was 
before noted, has the Sun juft then in its 
Zenith. ' . ' 

Prob. VIL The Day and Hour being 
given, to find all thofe Places of the 
Earth where the Sun is Rijingy Set^ 
tingy or Qdmirutting ; and alfo where 
it is Day-Iighty Twilight^ or Darkr- 
night. 

Find the Place where the Sun is vertical 
at the given Hour (by Pros. VL) redlify 
for the Latitude of that Place, and bring 
it to the Meridian. Then all the Places 

that 
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that arc ia the Weft Semicircle of the Ho- ^ 
rizon> have the Sun rifingy thofe in the 
Eaft Semicircle have itfettingy thofe un- 
der the Meridian, above the Horizon, have 
it culminating I and all Places above the 
Horizon, have the Sun fo many Degrees 
above the Horizon as the Places themfelves 
atie. Thofe Places that are below the Ho- 
rizon, but within i8 Degrees of it, have 
Twilight ; and thofe lower than 1 8 Degrees 
Inve Dark^night. 

PROB. VIIL Any Place, whofe Lati- 
tude is lefs than 664 Degrees, being 
given, and the Day of the Month ; 
to find at what Hour jhe Sun rifes 
and fets, and the Length of Day and 
Night. 

Redify for the Latitude and Suns. Placer 
then bring the Sun s Place to the Eaft or 
Weft Part of the Horizon, and the Index: 
will point to the Hour of the Sun's rifing, 
or fetting f and the Hour of his rifing, or 
fetting, doubled, gives the Length of the 
J^ight, or Day. 

pROB. IX. Any Place, whofe Latitude 
k more than 664. Degrees North, be- 
ing given, to find the Time when the 
Sun begins to appear above the Hori^ 
zoBy and when it .begins: 16 difappcar; 

and 
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and alfo the Length of the Icmgcft 
Day or Night in that Place. 

ifledify for the Latitude, bring the 
afccnding . Part of the Ecliptic * to the 
South Point of the Horizon, obferve the 
Degree of the Ecliptic which cuts that 
Point, and fee in the Kalendar what Day 
the Sun enters into that Degree, for that 
IS the Day when the Sun begins to appear in 
.that Latitude. In like manner bring the 
defcending Part of the Ecliptic to the fame 
Point of the Horizon, and the Kalendar 
will (hew, as before, when the Sun leaves 
feat . Latitude, and entirely difappears. 
Again, bring the afcending Part of the E- 
pliptic to the North Point of the Horizon, 
note the Degree, as before, and the Kalen- 
dar will (hew. when the longeft Day be- 
f'ns J , bring the defcending Part of the 
cliptic to the faid North Point, and you - 
will find, by the fame Method, when the, 
lohgcft Day ends. N. B. The longeft 
Night js every where equal to the longeft 



• JV;. B. The afcending Part of the Ecliptic is that ia 
m^bich, \^hile the Sun proceeds in his annual Coutfe, he is 
4aily afeeftdiog, or rifing higher and higher every Day At 
Nooa* fif d^iseiuUng Part is that in which he is dtkiijr 
defcending or falling lower and lower. Thus, in all La- 
^MdM that lie North of the Tropic of Cancer, the afcend^ 
|Pg Put ifi the Semicircle fiom Ca{>ric6rn to Cancer i but 
in Latitade& South of the Tropic of Capcicom^ it is the 
Semicircle from Cancer to Cgpric(mi« 

D Day, 



Digit 



zed by Google 



34 The Ufe of the Glotes. Part I. 

Day. Thus, at the North Cape of Lap^ 
LmJy 71 Degrees Latitade, the Sun begins 
to appear above their Horizon, when he ar- 
rives at about 6 Degrees o( Ajuarius^ diat 
is, on the 25* or 31" ci January. Thdr 
longed Day begins near the Middle oi May^ 
and the Sun continues above their Horizon, 
without fetting any more, till near the End 
of July. And he goes entirely below their 
Horizon, and their longefl Night begins, 
near the Middle of November. So that their 
longcft Day, and longeft Night, are each of 
them upwards of two Months. 

Prob. X. The Latitude of any Place 
being given, and the Day of the 
Month, to find the Beginnings and 
Endy and Duration of. TwHigk^ and 

. o( Dari-nigbf. 

Redlify for the Latitude, Zenith, and 
Sun's Place; bring the Point of the Ecliptic 
which is oppofite to the Sun's Place, by 
turning the Globe weftward, oreaftward,to 
cut 10 Degrees of the Qijadraht of Altitude; 
then will the Index (hew when Twilight 
begins, or ends. And the Time when 
Twilight begins, taken from the Time of 
the Sun*s Rifing, (found by Prob. 8.) leaves 
the Duration of Twilight. And the Time 
when Twilight begins, doubled, gives the 
Length of Dark-night, 

]PR0B, 
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Prob. XL The Latitude, Day of th* 
Month, and Hour being given, to re- 
prefent the Face of the Heavens, at 
that Time, on the Celeftial Globe. 

Reftify for the Latitude, and Sun's Place; 
fet the Globe on an Horizontal Plane, with 
its Cardinal Points directed to the correfpond- 
ing cardinal Points in the Heavens ; turn the 
Globe eaftwird or wcftwar<i till the Index 
points to the given Hour : then does the 
Surface of the Globe reprefent the Face of 
the Heavens, in relation to the Horizon of 
the given Place, at that Hour 5 exa^ly, if 
it be 12 at Noon, and pretty nearly if it be 
any other Hour. 

pROB* XIL To find the Latitude and 
Longitude of any given Star* 

Put the Center of the Quadrant of Altn 
tude on the Pole of the Ecliptic, and its 
graduated Edge on the given Star; then the 
Arch of the Quadtant, intercepted betwixt 
the Star and the Ecliptic, fliews its Lati- 
tude ; and the Degree which the Edge of 
the Quadrant cuts on the Ecliptic, is th« 
Degree of its Longitude. 

Prob. XIIL To find the Declination 
and Right^AfcenJion of the Sun^ or any 
Star. 

D d Brin^ 
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' Bring the Sun's Place for iny given Time, 
or the Star, to the Meridian ; .then the De- 
gree of the Meridian over it (hew8 its Decli- 
nation ; and the Degree of the Equino^al zt 
the Meridian, ftiews its Right- Afceniion. 

Prob. Xiy. The Place and Day being 
given to find the Sun or Stars eafiem or 
wefiern AmpHtudcj obli^ jNceAJkn and 
Defcenfim^ afcenfimal DiJ^incfr ^^^ 
fimidiiimal Arch. 

Redify ^x, the Latittide and Sun's Place ;» 
bring the Sun's Place, or die Star, to the 
qaft or weft Part of the Horizon ; thqn the 
Arch betwixt it and the eafl; or weft. Point 
of the Horizon, (hews its eaftem, of v/eft- 
4?-n j^titudi.. ' The Degree . bf the E<]ui- 
noftial, where it ctets the Horizon, fbews 
the obUque Afcenjkn^ or Defcenfion-y. and. 
the dlfepen<« betwixt the right aawi ob- 
lique Afcenfion, (or iFk be of the Sun, the^ 
(ii^renoe. betwixt the . Hour which the 
Index pot>ts to« and Six) is the iijkenfion^ 
Difference \ ^hich being converted into 
TirBe, and added to Six^ \vhen ^ -Snn^ 
or Star> -decline^ towards the elevated Pole^ 
(/\ e* in northern Latitude^ whea^ it has 
north Declination) - or fubftradled from 
Six, vb'heti itfdbclioeB towards the dcpfctfed 
Pok, gives half tlie Tiipe of its Stay above 
the Horizon 5 which^ when we. ^cak of 
' . ^ % : the 

t zed by Google 
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the Siin, is called the femidiumal Arch, 
The Compliment of the femidiurnal ArcH 
to Twelve, givec the feminoSiurnal Arch^ 
or half the Time of its ftay below the Ho- 
rizon. TheSun^s fernidiurnal Arch, com-^ 
putcd from Noon, gives the Time of his 
^Setting \ and his iemino£turnal Arch, com-^ 
puted from Midnight, gives the Time of 
his Rifing. 

pROB. XV. The Latitude and Sun'^ 
Place being known, then, if either 
atie Hour of the Dayy or Ntghf^ or the 
AkitudCy or Ammutb^ of the Sun, or 
Stary be given, to find the other 
two, 

Redlify for the Latitude, Zenith, and 
Sun 8 Place 5 then 

1. If the Hour be given, turn the Globe 
till the Index points to. it, and bring the 
Quadrant of Altitude down to the Sun or 
• Star's Place; fo will the graduated Edge 

fhewthe Degree of Altitude; and the De- 
gree of the Horizon, where the Quadrant 
cuts It, fhews the Azimuth. 

2. If the Altitude be given, bring the 
Sun or Star's Place to meet with the Qua- 
drant at the given Altitude ; then the In- 
dex will point to the Hour, and the Interr 
fedion of the Quadrant and Horizon will 
ihew the Azimuth. 

D 3 3. If 
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2, If the jizimutk be given, bringdown 
the Quadrant to interfeft the Horizon at 
the given Azimuth ; then, by turning the 
Globe, bring the Sun's Place or Star, to 
meet with the Qu?drant, and the Degree 
on the Quadrant where they meet, (hews 
the Altitude, and the Indeic points to the 
Hour, 

Hence,* if the Altitude and Azimuth of 
any Star in the Heavens bfi taken by Obfer- 
vation with propejr Inftrqments, it is eafy to 
find that Star on the Globe j and, by taking, 
the Altitude an4 Azimuth of any Star upon 
the Globe at a given Hour, the fame Star 
play be found in the Heavens *. 

Prob.XVI. iThe Latitude of a Place • 
being given ; to find the Cofmical, 
Acbronicaly and Heliacal rifing or fet^ 
ting of any given Star. 

Redify for the Latitude j then 

I,, Bring the Star to the caft or weft 

Part of the Horizon, obferve the Degree 

of the Ecliptic then rifing j over againft this 

Degree in the Kalendar is found the Day of 

* In taking the Altitude of the Sun, or a Star, by Oh- 
fervation. Allowance muft be made for the Refra^ion or 
i^ndingofthe Rays of Light, in their Pa/Tag^ through the 
Atjnofphere; which is ^reateft near the Horizon^ and de- 
creafes toward the Zenith, fo as to be fcarce fenfible after 
IP Degrees. Spe a Table of Refraaions to 75 Degrees, 
jnade by Sir Jfaac Newton, in N* 368 of the PhiU/ofbiciii 
Tfanfa^mu and in fer0on\ Jfironomy, p. 0$. 

the 
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ihe Star's Cojmical rifing or fetting^. Thus 
Lat. 5 14 N. Sirius rifes cofmically Augufi 1 1, 
fets cofmically November 16. 

2. Bring the Star to the eaft or weft 
Part of the Horizon, obferve the Degree 
of the Ecliptic then fetting ; and over 
againft it in the Kalendar is found tlie Day 
or the Star's Achronical rifing or fetting. 
Thus Sirius rifes achronically February 6'^ 
fets May 14. . "^ 

3. Redlify for the Zertith, bring the' 
^. Star to the eaft Part of the Horizon, and 

f Ving down the Quadrant of Altitude 00 
the weftern Side, to cut the Ecliptic at that 
Degree of the Quadrant, whicb is the Star's 
Arch of Vifion, (which, if it be a Star of 
the firft Magnitude, is the 12'*" Degree from 
the Horizon ;) obferve the Degree of the 
Ecliptic, which is thus cut by the Qua- 
'drant, (which, when the Star rifes, is twelve 
Degrees high above the weftern Horizon ; 
. and, confequently, the oppofite Point to 
•this in the Ecliptic is twelve Degrees below 
^the eaftern Horizon,)"^ look the oppofite 
Point in the Kalendar, and you have the 
Day of that Star's rifing heliacally. Again, 
bring the Star to the weft Part of the Ho- 
rizon, and the Quadrant to the eaft Side, till 
the 1 2'** Degree of it cuts the Ecliptic ; look 
for the oppofite Point of the Ecliptic ta 
that which is thus cut by the Quadrant, and 
find when the Sun comes to that Point 
D A which 
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which gives the Time of the Star's heliacal 
fetting. Thus Sirius rifes hdiacally 4^ 
gufi 26^ ki^ April 27*. 

Prob. XVIL The Day of the Month 
being given; to find when any Star 
will come to the Meridian, 

Redlify for the Sun's Place* turn the 
Globe tin the given Star comes to the Me-, 
ridian; then me Index will point to the 
Time fought. 

pROB. XVIII. To find when a given ' 
Star will come to the Meridian s at any s 
given Hour of the Night. 

Bring the given Star to the Meridian, 

fet the Index to 1 2 at Npon j then turn the 

» 

* From the heliacal rifing of Sirius, the Ancients 
reckoned their Dies Canicu/ares, or Dop-D^^s^ to 30, 40, 
or 50 Days after it, for they were not all agreed'how long 
the Dog-Days lafted. However, it was the common re- 
ceived Opihion, that the fultry Weather at that Seafon 
of th^ Year was owing to this Star. The Romans m 
particular, were fo permaded of its malignant Infiiience« 
that they are fa id to have facrificed a brown Dog annualljr 
on the Day of its rifing, to appeafe its Rage. , Butjhs^ 
this was all a groundlefs Conceit is very evi|j^tfcTror 
though in their Time Sirius rofe about the 28'** or 29** of 
July^ when the Weather is commonly hotteft, yet now he 
does not ri(b till the latter End oiAuntfi, when, in moft 
Years, the hotteft Seafon is over. And if the World Ihorild 
continue five or fix Thoufand Years more, he will not rife 
until November or December, when he may happen- to be 
charged with bringing Froil and Snow» inftcad of Heat. 
However, our Almanack-makers ftill continue to mark the 
Beginning of the Do^-Days about the 29^** of Jf^fy* ^^^ 
their End about the ^^^ of Slumber. 

Olobc 
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Globe eaftward^. till the Index points to" an 
Hour as far diftant in the Forenoon from 
1 2, as the given Hour is in the Afternoon ; 
Obferve the Degree of the Echptic then at 
the Meridian, over-s^gainft which Degree, in 
the Kalendar, is the Day of the Month 
when the given Star will be upon the Me- 
ridian, at the given Hour, 

PitoB. XIX. The Latitude of the Place 
* being given ; to find the Hour of tbe 
Day by the Globe when the Sun fhines« 

Set the Globe on an horizontal Plane,* 
with the Meridian due North and South. 

1. In the Summer half Year, elevate the 
Pole above the North Part of the Horizoi|r 

,^ according to the given Latitude, 

2. In the Winter half Year, deprefs the 
fame Pole as much below the South Part of 
the Horizon j then the Shade of the Axis 
upon the Hour-Circle will Ihew the Hour 
of the Day. 

Prob. XX. By Obfemtion of a Star 
upon the Meridian, to find the Hour of, 
tbe Nisbt. 

Reftify for the Latitude and the Sun's 
Place s bring the given Star to the Meridian, 
and the Index will ihew the Hour of the 
Night. . 

PART 
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T'he Solar System, and the Ufe 
of the Orrery. 

CHAPTER I. 

A general View of the Univerfe. 

JHE heavenly Bodies, which are 

T'^ vifible from the Earthj are Sun^ 
J^ Moon^ and Stars. 

The, Stars are of two Sorts. 
One Sort (of which there is by 
far the greater Number) are called Jixed 
Stars \ becaufe they always appear in the 
fame Places, or at the fame Diftance, from 
one another. The other Sort of Stars are 
called Planets, or wandering Stars ; becaufe 
rfiey are perpetually changing their Places 
and Diftances, both with regard to the fixe^l 
Stars, and one another. 

The 
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The Planets may eafily be diftinguifbcd 
from the fixed Stars, by their not twinklings 
as the fixed Stars, do, excepting thofe of. 
them which are vertical, or nearly fo*. 
And generally the Planets are the Stars which 
appear fooncft in the Evening, and are lateft 
ere they difappear in the Morning ; therefore 
it is one of the Planets that is the Morning or 
Evening Star. 

The fixed Stars are at fuch immeafurable 
Diftances from the Earth, that we know 
but very little of them. The Sun^ Moon^ 
and Planets^ are much nearer to us, and 
are better known. 

The Sun is a great burning Globe, or 
fiery Ball, whofe Diameter is computed to 
be 763,000 Miles. It always remains im- 
movable in the vaft Expanfe, except that 
it is obferved to turn round its own Axis in 
about twenty-five Days and a half. . 

Many dark Spots, of various irregular 
Figures, may commonly be feen, with Tc*- 
lefcopes, in the Surface of the Sun ; by means 
of which his Rotation on his Axis has been 
difcovered, and the Time of it afcertained, 
Tbefe Spots are not very permanent, but 
fome of thcni difappear again in a few Days 
after their firft Appearance. Others of them 
have been obferved to continue during four or 
five Rotations of the Sun's Body, 

* Which the Planets cannot be in our Latitude. 

The 
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The Planets are round opakc Bodies, 
which have no Light of their own^ but re^ 
flc<a the Light of the Sun. 

The Planets, and the Earth (which is 
truly a Planet) are continually moving round 
the Sun in Circles^ or rather in Ellipfes, of 
Ovals, of different Bigneffes, in the follow* 
ing Order. 

J . ? Mercury is neareft the Sun, _ 

and performs his Revolution in a- '^' * 
bout three Months. 

N. jB. This Planet is always io near the 
Sun that it is felJom feen. 

2. ? Venus is next, and revolves in about 
leven Months and a half 

3^ © The Earth in a Year. 

4* # Mars in about two Years. 

5. V Jupiter in about twelve Years. 

6. \ Saturn in abbut thirty Years. 
The Space of Time in which each Pla- 

ciet revolves round the Sun> is alibcalled that 
Planet's Year. Thus Saturn's Year is equal 
to about Thirty of oars. 

Thefe Six are the primary Planets. Some 
of ^m have fecondary Planets, or Satellites, 
or Moons, moving continually round them. 
As the Mom round the Earth. Jupiter has 
four Moons, Saturn has live. 

The Planets are of different Magnitudes ; 
ibme are bigger than the Earth, othiprs are 
lefe. Mercury is feven Times lefs than the 
Earth i Venus nearly equal to the Earth 5 

Mars 
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Mars fix times IcCs ^ Jupiter one thoi&fid 
feven hundred and twenty^ight tinies big-* 
ger ; Saturn fix hundced lingoes biggo: i the 
Moon is fixty times leis than ifae Earth ^. 

A Machine which reprefents the Motioofi 
of the Planets, is called an Orrery. And 
it will very well anfwer the purpofej if it 
seprefents only the Motions of two primary 
Planets, for Inilance, the E^irtb and F^fnusi 
and of one fecondary Planet, viz. the Mson:: 
for as the others move in the fame Manner» 
a fiifficient Notion may be formed by thelie^ 
of the Motions of all die reft. 

The pn^rtionable Magnitudes, and re- 
ip6<^ive Diftances of thete £odies to one 

another^ 



* The Syfiem of the World here defcribed, is called th^ 
Pythagorean or Cofemican Syfiem ; as having beeo ancient- 
ly taught by the wife SamioH Philofopher rjthammu^ and 
revived, after it had been in a manner loft, by the famottt- 
Tolijb Philofopher, Nukolas Copernisus^ wh<^ was born afr 
^hortt, in the Year 14,73. 

The moft famous of the antiquated, and now juilly ex«^ 
ploded Syftems^ are the PtoUmean and the Tychoniaum 

The Ptolemean Syftem (held long before bv Ariflotle 
and Hlfparcbus) was taught by Pioiomy an Erypuan Afb-o* 
iiomer, who is faid to have lived 1 38 Years before Chrift. 
He fuppofed the Earth to be immovably fixed in the Cen- 
ter of the Univerfc, and the ieven Planets, *vi%. the Mo0h^ 
iSinury, Femts, the Smty Mars^ Jupiter^ and ^tutn ; and^ 
above them all, the Firmament of fixed Stars, to be con-^ 
Hantly revolving round the Earth in twenty-four Hours 
from Eaft to Weft. 

The Tychonian Syftem was taught by Tycho Brahe^ 
a noble DoMe^ who was born A. D. 1546. Jt(\ippofet 
the Earth to be fixed and immovable, as the Ptclemean 
^(kcm does $ and ^ that all the Stars and Planets revolve 

rounds 
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another, arc not to be cottveriicntly expreC- 
fed in an Ovttxy. For ftippofe a Ball of 
one Inch Diameter to reprefent the Earthy 
then the Ball that reprefents the Sun (hould^ 
in true Proportion, be very near eight Feet 
Diameter, (the Sun being 885,736 times 
iMgger than the Earth) and the Diflance of 
the Earth from the Sun (hould be about 284^ 
Yards, which is more than half a Quarter 
of a Mile. 



fonnd the Eaith in twenty-foar Hoars : but it differs from 
the PtoUmean in that it not only allows a menftrual Motion 
to the Mffon round the Earthy as the Center of its Orbit, but 
it makes the Sun to be the Center of the Orbits of Mircwy^ 
Finus^ Mars^ Jnfitir^ and Satum^ w whi^h they are car*^ 
lied round the Sun in their refpedlive Years, as die Smn is 
round the Earth, in a Solar Year : and all thefe Planet^^^ 
together with the Sun, are fuppofed to be whirled round^. 
the Earth in twentv-four Hours. 

This Hypothecs is fo embarrafled and perplexed, thatT 
but few Perfons embraced it. It was afterwards refined 
npon by Longomontanusy and feme others ; who allowed tlj'e 
diurnal Motion of the Earth on its own Axis, but denied Its 
annual Motion round the Sun. This Hypothefis, partly, 
true and partly falfe, is called the Semilych§nian Syftem. 
However, the Pythagorean Syftem has generally bc^n re« 
ceived by the greatell Mathematicians and Philofophers, 
ever fince the Revival of ,\i by Copernicus : and it has been 
at length eftablifhed on fuch a folid Foundation of madie« 
matical and phyfical Demonllration, by the great Sir 1/aac 
Nenvton^ as puts it out of all Danger of being ever over- 
thrown by any new contrived Syftero, fo long as the Sun 
and Moon (hall endure. 
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C H A P. IL 

Of the Earthy and its Motions. 



THE natural Eardi is nearly a Globe, 
or round Ball, whofe Diameter is 
7,940 Miles *. Its mean Diftancc frora^ 
thetSun is 81,000,000 Mijes -f-, 

Note^ The Earth being further off from 
the Sun at one Time of the Year than an- 
other (as will be fliewn afterwards) by. the 
wean Dijiance is meant the Medium betwixt 
the two Extremes ; or a Line drawn from the 
Earth to the Sun, which exceeds the ftiorter. 
Diftancc, as much as it falls ftiort of the 
longer. 

* The Unevennefs of the Surface of the Earth; as con- 
fiding of Mountains and Valleys, is no material Obje^ion 
againil its being confidered as round ; fince the bigheft 
Mountains do not bear, near fo great a Proportion to the 
Bulk of the Earth, as the little Riiings in the Coat of an 
Orange bear to the Bignefs of that Fruit. 

t Since by accurate QbfervatioB on the Tranfit of Fenus 
in 17619 the Son's Parallax (of which fee Chap. lo) is 
found to be only about 8" f infiead of lo", the diftance of 
the Sun will be greater than that here afligned, vix. near 
95,000,000 Miles, as well as the diftancc of the Planets, 
mentioned Chapter VII. their Magnitudes, and Velocities. 
Sii the Pbihfifmcal Tranfa£iions, Vol. 5 3, «/ the beginning. 

The 
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The Axis of the !Earth is inclined to die 
Kane d the EJcliptic, makipg \n it if it an 
Angle of 66 4 Degrees, or with a Perpen* 
dicular to the Plane of the Ecliptic, an An* 
gle of 23-r Degrees. 

NotCy The Plane of the Ecliptic is an 
infiaginary Hane, paffing thro' the Center of 
the Sun, and of the Earth. 

The Earth has a double Motion. Firjl, 
its dlnmal Motion, round its own Axis, in 
twenty-four Hours. Secondfy^ its annual 
Motion round the Sun in a Ye»-. 

Firji, It has a diurnal Motion, which 
occafions the perpetual Sucwffion of • Days 
and Nights. • . 

' One Hemifpherc of the Earth is always 
illuminated by the Sun ; and the Circle of 
Illumination, or the Boundary of Light and 
Shade, is perpendicular to the Plane of the 
Ecliptic. 

When any Point ,on the Globe firft gets 
into the enlightened ""Hemifphere, the Sun 
is juft rifen to diat Part; when it gets 
half Way, or to its greateft Diftance from 
the Circle of Dhmiination, it is then Noon ; 
and when it leaves the enlightened Hemif- 
phcre, it is then Sun-fet *. But ftill it en- 
joys 

♦ Thc^un rifes, in Appearance, ibmctihie before tH* 
Place on which he rifes is ^ot within the Hemifpherc that 
IS obverted to tlie Scui ; and he does not fet till fometins 
after it has lefc that Hemifphere : which is occafioncd by 

his 
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joys fomfe Light from the Sun, refledted by 
the Atthofphere, or Air, until it is got 1 8 
Degrees beyond the Circle ; which glim- 
mering Light is called Twilight. 

Suppofe a Peach to reprefent the Earth, 
the Down on the Peach will fitly enough 
reprefent the Atmbfphere 5 the Height of 
which is computed at about Jifty Miles : for 
when the Sun is got 1 8 Degrees below the 
Horizon, his Rays will not reach lower than 
about 50 Miles over our Heads, and then 
we find the Twilight is gone, and we can 
fee the fmalleft Stars that are vifible to the 
naked Eye. So that there does not feem to 
be any Air above that Height to rcfledl the 
Light of the Sun to us. 

N. B. Thofe parts of the Earth that lie 
at more than 48 Degrees Latitude, have no 
perfeft Night at all, at the Seafon of tlieir 
longeft Days, but Twilight only. 

As the Earth moves round its own Axis, 
from Weft to Eaft, in twenty-four Hours, 
all the heavenly Bodies muft appear to move 

his Rays being refra£led, or bent, in paffing through the 
EartVs Atmofphere. And as the Degree of the Refradlion 
at the Hbrizon is aboat 34 Minutes, which is more than the 
Sun's Diameter, his whole Body becomes vifible before he 
is rifen ; that is, before a right Line drawn from the up- 
per Edge of the Sun's Difk could reach the Eye of the 
Obfenrer : and in the fame Manner he continues to be vi- 
fible after he is fet. Hence the Length of Days is fome- 
what more than is expreifed in the Tables of the Sun's 
riiing and fetting. 

E round 
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round the Earth, from Eafl to Weft, in the 
fame Time. 

The Raya of the Sun, when he is near 
the Horizon, pafs thro* a much larger Body 
of Air, (by which the Force of the Light 
is much weakened,) than when he is near 
the Zenith. 

. Hence it is that we can look upon the 
Sun, at his rifing, or fetting, without hurt.* 
ing our Eyes, which we are not able to do 
when he is at the Meridian. Let O B F 
reprefent the Earth, aL m the Orb 
'^* ' of Air, or the Atmoiphere which 
furrounds it. Let O be the Place of Obfer- 
vation, a m the apparent or fcnfible Horizon : 
Then O a is the Length of that Portion dF 
the Atmo^ere, thro' which the Sun is feen 
?it the Horizon, which ig longer rfian O /, 
thro* which he is f^n in the Zenith *. 

From hence alfo ^ we may perceive the 
Rcafon why the Sky (which is nothing elfe 
but the terreftrial Atmofphere, thro' all 
Parts of -which either the Rays of Light are 
tranfmitted to us from the heavenly Bodies, 
or they are refledled to us from it) appears . 
not as an Hemilphere, but a dcprefled Arch^ 
zs a i m. 

Hence alfo the Reafon is evident, why a 
Degree of the Sky, at or near the Horizon, 

• Eud. Ilf. 7. 

t That If becaafe we are not in the Ceatre. 

appears 
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appears longer than a Degree at or near the 
Zenith ; and why Degrees fhorten in their 
Appearance from the Horizon to the Ze* 
nith : For though the Angled H O S, D O E, 
and VOZ, are all equal, each of them 
meafuring the fame Number of Degrees on 
the Arch of the Circle in the Heavens, 
ADZ*, yet the Portion of the Sky ^^ ^ is 
greater than c d ; and that again is greater 
than the Portion e /. 

From hence, perhaps, may arife the Caufe 
of the Sun and Moon, and the Starry Con- 
ftellations, appearing fb much larger when 
they are feen near the Horizon, than when 
they have confiderable Altitude. ^ Let H S 
repreferit the Sun at the Horizon, VZ the 
Sun at the Zenith ; now when the Sun is 
at the Horizon, the Portion of the Sky a b 
is enlightened by his Rays paffing diredly 
from the Body of the Sun to the Eye at O ; 
or a Cone of Air, whole Bafe is ab^ and 
whofe Vertex is O, is illuminated- vvith his 

* Tho* the Arch A D Z is in this Figure, an Arch of a 
Circle defcribed on the Center T, not on O, as it (hould be 
on Suppofition that H S and V Z contain the fame Number 
of Degrees, and therefore that the Angles HOSandVOZ 
are equal ; Yet the Diiiance betwixt T, the Earth's Cen- 
ter, and O on its Surface, being next to nothing, in Com- 
parifon with the Diftance of a Circle in th.e Heavens, re- 
prefented by the Arch ADZ, from the Earth, (as it will 
be (hewed prefently) it is much one, in this Cafe, whether 
that Arch be defcribed on the Center T, or O : And there- 
fore the Angles H O S, D O E and V O Z may y^vy well 
be confidered as all Equal. 

E 2 diredl 
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dircdl Rays, while his Light is only refleft- 
cd to the Eye at O, from all the other Parts 
of the Atmofphere. But when the Sun is 
in the Zenith, he is feen diredly thro' the 
imaller Portion of the Sky e /, and only the 
Icflcr Cone ei O is illuminated with his di- 
rcdl Rays. And as 30 Minutes of a De- 
gree (which is nearly the Sun's apparent Di- 
ameter) appear fhorter toward the Zenith, 
than toward the Horizon ; therefore the Di- 
ameter, and Difk of the Sun, appears . lefe 
at his Meridian Altitade, than when he is 
rifing or fetting. 

Or perhaps we may mcffe eafily conceive 
the Matter thus. When the Sun is in the 
Horizon, that Portion of the outward Sur- 
face of the Atmofphere which receives its. 
Rays, that are tranfmitted thro' it diredly to 
our Eyes is larger, and confequently receives 
a larger Bundle of Rays than when he is 
higher ; therefore the appears to us fo much 
larger when he is rifihg and fetting, than at 
his Meridian Altitude. 

This Figure may further fliew, how the 
fenfible and the rational Horizon approach 
nearer to be the fame, the further an Obje<3: 
is off from the Earth. For though the Dif- 
tance between them is always the fame, viz. 
TO, or a Scmidiameter of the Earth ; yet 
the greater the Circle is in which the Object 
is feen, the leis is the Scmidiameter of the 
Earth in proportion to it. Thus T O bears 
4 a 
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a much greater Proportion to the Semidia- 
meter of the Earth's Atmofpliere, viz. T /, 
than to TZ, the Semidiameter of the larger 
Circle. Therefore in Circles fo remote as 
the Orbits of the heavenly Bodies, the DiA 
tance betwixt the fenfible and rational Ho- 
rizon is not perceptible, but they may be • 
confidered as one and the fame ; the Semidi- 
ameter of the Earth being indeed but a Point, 
in Comparifon with thofe vaft Diftances. 

Secondly^ The Earth has an annual Mo- 
tion round the Sun, which produces the 
lengthening and fhortening of Days, and dif- 
ferent Seafons, wz. Springs Summer ^ Autumn^ 
and Winter. 

The Earth, in its annual Motion, has its 
Axis always in the fame Direftion, or paral- 
lel to itfelf. 

The Earth completes its Revolution round 
the Sun in 365 Days, 5 Hours and 49 Mi- 
nutes, The odd 5 Hours and 49 Minutes, 
being nearly a (garter of a Day, occafion 
the additional Day every fourth Year, or 
heap Tear. But yet as 4 times 5 Hours 
and 49 Minutes wants 44 Minutes of a 
com pleat natural Day, or ^4 Hours, (which 
Defeat amounts to about 3 Days in 400 
Years,) this occafions the Error of the Old 
Style, which is at prefent 1 1 Days behind the. 
New Style, now ufed in moft Countries of 
Europe i and in 400 Years more it will be 14. 
E 3 The 
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The Earth's annual Motion is from Weft 
to Eaft ; and in the fame Courfe does the 
Sun, as fcen from the Earth, appear to move 
thro' the Signs of the Zodiac. 

In whatever Sign the Earth would ap- 
pear, if lech from the Sun ; the Sun appears 
in the oppofite Sign, as (ttn from the Earth, 

The Sign which the Earth is in, is that 
which appears upon the Meridian at Mid-*, 
nights from whence we can tell what Sign 
the Sun is in, tho* we do not fee the Stars at 
the Time of his (hining. - ' 

When the E^rth enters the Sign Librtt^ 
the Sun appears to enter the Sign JrieSy which 
is about the 2 ift oi March. Then the Circle 
of Illumination touches both Poles : thd Sun 
is vertical to the Equator, and Days and 
Nights are equal all the World over. This 
is called the vernal Equinox. 

When the Earth enters Scorpio^ the Sun 
enters Taurus. The Days are then length- 
ened every where North of the Equator, and 
ftiortcned South of it. 

While the^ Sun is, in Appearance, traveU 
ling'thro* Geminiy the Days and Nights groW 
ftilT more unequal. 

When he arrives at Cancer^ the Days are 
at the longeft in the Northern Hemifphere, 
and at the (horteft in the Southern* And 
the whole Northern Frigid Zone is got with- 
in the Circle of Illumination towards the 
3op I confec[ucntly there is no Night there. 

The 
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The Reverfe is the Cafe in the Southern Fri- 
gid Zone. The Sun is now vertical to the 
Northern Tropic, which, from his entering 
the Sign Cancer at this Seafbn, is called the 
T'rvpic of Cancer. This is the Summer SoU 
Jlice. 

As the Sun proceeds thro' Leo and Virgo^ 
the Days (horten in the Northern, and 
lengthen in the Southern Hemifphere. 

When he arrives att Libra^ the Days and 
Nights are again every where equal. This 
is called the Autumnal Equinox^ which falls 
out about the 23d oi September. 

When he comes to Capricorn^ it is the 
longeft Day in the Southern, and the fhorteft 
in the Northern HemSfpherc This is the 
Winter Solflice. The Southern Tropic is 
called ihQ Tropic ofCapricorny for the fame 
Reafon that the Northern is called the Tro^ 
pic of Cancer. 

As the Sun proceeds thro' Aquarius and 
Tifces^ the Days lengthen North dFthe Equa- 
tor, and fhorten South oF it ; until he ar- 
rives^ at Aries again, when the Earth has 
completed her annual Orbit, and Days and 
Nights are again every where equal* 

The nearer any Place is to the Pole, it 
has the longer Days in the Summer, arid 
the (horter in the Winter. At the Pole the 
longeft Day is fix Months. 

In all Pofitions of the Earth, half the 

Equator is always in the Light, and half in 

E 4 Darknefs j 
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Darknefs j therefore at the Equator the Days 
and Nights are always equal. 

The Sun's Declination does not alter fo 
faft ; or his Altitude, as feen from any Place 
on the Earth one Day at Noon, docs not 
differ fo much from his Altitude the next 
Day at Noon, when he is at or near the 
Solftices, as when he is at or near the Equir 
noxes : becaufe the Ecliptic, in which the Sun 
appears to move, approaches much nearer to 
a parallel Pofitiori to the Equator, where 
it touches the Tropics, thap where it cuts 
the Equator ; and therefore neither does his 
diurnal Arch, or his apparent Path over the 
Earth above the Horizon, grow fo much 
bigger or \t{% one Day than another ; nqr 
confequently, do the Days lengthen, or 
(horten, fb faft about the folfticial, as at the 
equinoxial Sealpns. 

The Sun, ftanding out of the Center of 
the Earth's annual Orbit *, makes the Sum*- 
mer to the Northern Hemiiphere, longer 
than the Winter by eight Days : That is, 

from 

* The Earth's Orbit is in Reality an Oval, or ElJipfc, 
having the San ftanding in one Focus, The Focuses of an 
Ellipfe are two Points in the longer Axis, equally diftant 
from the Center, or Middle of it ; from each of which, if 
a right Line be drawn to any Point in the Circumference, 
both thofe Lines together are equ^l to the longer Axis. 
The longer an Ellipfe is, in Proportion to its Breadth, or 
the more it dif&rs from a Circle, it is faid t6 be the more 
Eccentric, and the Focus"* s are the further afander, and 
pf^rpr to (he Endi. Th^ Focuf of the Ea^th^s annual O^.^ 

bit. 
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from the vernal Equinox to the autumnal, is 
eight Days more, than from the autumnal 
to the vernal. 

The Sun being nearer to the Earth in our 
Winter, than in Summer, makes the Winters 
warmer, and the Summers copier, than thc^, 
are in the fame Latitude South of the Equa-[ 
tor. Hence alfo the Sun appears bigger' to 
us in Winter than in Summer. 

The caufe of greater Heat in Sumooer 
than in Winter is, partly, the Sun's being 
bnger above the Horizon ; and chiefly, his 
being higher abov.e the Horizon ; confequcnt- 
ly his Rays come to the Earth in a Diredlioii 
more perpendicular to its Surface in the Sum^ 
mer, than in the Winter. 

Let A B reprefent a Portion of the 
Earth's Surface, on which the Sun's *^* 
Rays fall perpendiciilar ; let A C reprefent an 
equal Portion, qu which they faH obliquely, 
or aflant. It is manifeft that AC, tho' it be. 
equal to AB, receives but half the Rays, and 
therefore enjoys but half th? Light and Heat 
that A B does.* 



bity in which the Sun ilands, is diat which is nearer to 
that End where the Earth is at the Winter Solflice. That 
Point of the Earth's, or of any Planet's Orbit, wherein it 
is neareft the Sun, is called its Perihelion. The oppofite 
Point, in which it is furtheft off from the San, is called 
its aphelion. 

• And the Force of the Rays it docs receive, is lef^ in 
Proportion as the Sine of the Angle of Incidence is to the 
kadius* 

Moreover 
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Moreoirer tlw Sm being low, and near 
ihe Hofiaon in the Winter, hi« Beams pafd 
thro* a much greater Quantity of Air itt 
thirir Paflage to us, by which the Force of 
them 18 weakened, than when he ap«^ 
preacher nearer td our Zenith in the Sam^ 
sfer. 

. The torrid Zone, to one Part or other of 
which the Sun is always vertical^ is therefor^ 
hocKft. 

the frigid Zones, tfio' they haw the Idttg- 
dl Day^, receive the Sun's Rays moil obtiqae^ 
fy, and are therefore coldeft. 

The temperate Zones^ to which the S»n H 
never ^ite verticati nor very obfiqoe, enjoy 
the more moderate Heat. 

But yet we do not find the hotted Seafbn 
t>f the Year to be ykA b% thd Summer 8ot« 
flke, when the Sun i^ longeft and hi^he^ 
above the Horisron, but generdly a Motith 
crtwo after : which may bd thus accounted 
Ibc, We know that a Body once heated' 
by t^e Sun^ does not grow cold again in^ 
ilantaneoufly, but gradually : ot the heating 
Particles which flow from the Sun, do not 
fly off again air at once, as foon as the Sun 
is wi^drawn i but they fly oflF, or lofe their 
Force, by D^ees. Now fo long as morcf 
Heat comes from the Sun in the Day than 
js loft in the Night, the Heat of the Earth 
and Air will be daily increafing. Suppofe 
l^alflhe Heat of the Day fhould go off in 

the 
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the Night, and, for Example's fake, kt Us 
fuppofc that 100 heating Particles come 
fiTom the Sun in the Day, 50^ only of which 
fly off* in the Night, when, at the Time of the 
Summer Solftice, the Night is but half as 
long as the Day. Suppofc but 90 heating Par- 
ticles come from the Sun tbe next Day 5 ytx, 
90+50== 1 40. Suppofe but 80 new heat- 
ing Particles come the third Day ; yet 
80.+ 70 (/. e. half the Heat of the former 
pay) = 1 50 s therefore this Day will be ftill 
hotter than the laft. Thus while there afe 
more Particles that excite Heat received ift 
the Day time, than are loft in the Night, the 
fkat of the Earth and Air will conftantly 
grow ftronger. But, in Procefs of Time, as 
the Aftion of the Sun in^ heating grows weak- 
^ er, and the Nights grow longer, more heat^ 
ing Partickd wilt go c^in Uie N%ht than 
were received in the Day ; and then the Earth 
»nd Air will gradually cool again, tUl ^fter 
the Winter Solfticek 

The Earth does not move uniformly in its 
Orbit, or always with the fame Degree of 
Velocity -, but fwifter when, it is nearer the 
Sun, and flower when further off. The Me* 
dium betwixt the two Extremes of its fwift- 
eft and floweft. Motion, is called its mean 
Motion^ J that is, fuch a Degree of Velo* 

city, 

• As the Motion of all the primary Planets isfomtf* 
times accelerated, and fometimes retarded, according t^ 
tbW Diftance from the Sun ; and of the fecondary rtanets, 

according 
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city, which as much exceeds the flowcft 
Motion, as it falls (hort of the fwifteft. 

The Velocity of the mean Motion of the 
lEarth in its annual Orbit, is computed to be 
at the Rate of 1 5^- Miles in a Second c£ 
Time, 933 in a Minute, 56900 in an Hour : 
which is more than 1 09 Times fwifter than 
the Motion of a Cannon Ball, which is ufu- 
ally reckoned about 7 Mil^s in a Minute. 
Any PoiTit on the Earth's Equator moves, 
by the diurnal Rotation, at the Rate of about 
17 Miles in a Minute, and 1020 in aa 
Hour.* 

CHAP. III. 

Of the Precejpon of the Equinoxes. 

IN the laft Chapter we fuppofed the Axis 
of the Earth to continue always in one 
immutable Pofition, or conftantly parallel 
to itfelf ; but it has been found by the Ob4 
fervations of many Years, that this is not prc^ 
cifely the Cafe j but that the Earth'? Axis, 

according to their Diftance from the primary Planets, about 
which they revolve ; the Terms mean Diftance and mean 
Motion are applicable to all of them. 

• The Earth's Velocity in its Orbit is indeed greater 
than what is above affigned, sis appears by the Note^^ 

tho 
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tho' it always preferves the fame Inclination 
to the Plane of the Ecliptic, yet deviates from 
its Parallelifm, with a very flow retrogade 
Motion from Eaft to Weft, at the Rate of 
50 Seconds in a Year, or one Degree in 72 
Years; whereby itdefcribes a Circle, of 23^ 
Degrees Radius, round the Pole of the Eclip- 
tic, and completes its Revolution in 25920 
Years. Suppofe a Circle to be drawn in the 
Heavens of 47 Degrees Diameter, rpund the 
North Pole of the Ecliptic as its Center. Let 
the Axis of the Earth be produced to that 
Circle ; then the End of the Axis would 
move round in that Circle, and the Axis it- 
felf would defcribe the Surface of a Cone, in 
one complete Revolution, whofe Bafe is that 
heavenly Circle, and whofe Vertex is at the 
Center of the Earth. Hence- it follows, that 
all the fixed Stars in that imaginary Circle, 
will, in their Turns, be Pole-Stars to the 
Earth ^ and that which is now the Pole- 
Star, will, in Time, be 47 Degrees diftant 
from the Pole. The Cafe is the fame as to 
the South Pole ; fo that the Surfaces of two 
Cones are defcribed, whole Vertexes meet at 
the Earth's Center. 

Thofe two Points in the Earth's Orbit, 
where the Sun is vertical to the Equator, 
are always the EquinoSlial Points : But as the 
Earth's Axis deviates from its Parallelifm, 
thofe Points in its Orbit muft alfo change 
their Places. Suppofe the Direftion of the 

Axis 
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Axis to be changed 90 Degrees ; or that it ^ 
now points to a fixed Star, in the imaginary 
Circle^ 90 Degrees of the Circle diftant from 
that which was formerly the Pole-Star : 1% 
is evident that the EquinoSial Points are now^ 
where the folfticial Points were then i and 
that the Jol/iicial Points are now moved into 
the former Places of the equinoSial Points. 
When the Ajcis has moved 180 Degrees, or 
thro' half the Circle, the vernal Equinox is got 
into the ancient Place of the autumnal^ and 
the Summer Solfiice into the Place where the 
Winter was formerly. When the former of 
thefc two Cafes fhall fall out, viz. when the 
Axis has moved 90 Degrees, the Summer 
i»nd the Winter will be or the fame Length j 
ivhcreas there is now eight Days diflference 
^twixt them : when the latter (hall come 
to pafs, viz. when it has proceeded 1 80 De- 
grees, the Summer will be as much (horter 
Aan the Winter, as it is now longer ; and 
the Sun will be furtheft off from the Earth 
in our Winter, and neareft to it in our Sum- 
mer. 

As this Motion of the equinoctial and foU 
fticial Points is backwards, or from Eaft to 
Weft, contrary to the Order of the Signs of 
the Zodiac^ the fixed Stars will appear to 
move the contrary Way ; which they have 
done, fince the Colures were firft defcribed, 
and the Ailerifms drawn, by the ancient 
Aftronomers, (about two Thoufand Years 

ago) 
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ago) about a whole Sigp j fo that the Star$, 
which were then in that Portion of the Zo^ 
^iaCy which they nanied ^rieSy are now got 
into Taurus -, and tho<e that were then in 
Tiiurus are now in Gemini^ &c. J^ut tho* 
the Afterifins or Conftellations, have thw 
apparently fhifted their Places ; we ftill call 
the twelve Portions of the Zodkc by the ao» 
cient Names ; v. g. we ftill call that the firil 
Point of jfnesy where the vernal Equinox 
now happens, tho* it is gone back to die be- 
ginning of the Conftelktion Pijces j and 
call that the firft Point of Cancer^ where the 
Summer Solftice now happens, though it i^ 
gone back to the Beginning of the Q)nftel- 
lation Gemini. 

From this Preceffion of the Equinoxes 
arifes the Diflference betwixt the Siderial and 
the Tropical Year, which will be taken No-^ 
tice of Part III. For when the Sun is ex- 
^adly in pne of the Tropics, fuppofe the Tro- 
jpic of Cancer, the Earth is not yet arrived to 
the fame Point of the Heavens where it was, 
when the Sun was in the iame Tropic laft 
Year, by 50 Seconds of a Degree j and it 
will take 2b Minutes of Time to run thro' 
thofe 50 Seconds of a Degree, and to arrive 
at the fame Star, or Point, in the Heavens, 
where it was at the laft Summer Solftice. 
Hence the Siderial Year exceeds the Tropical 
Year by 20 Minutes, 

The phyfical Caufe of this Preceffion of 
4 . the 
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the Equinoxes was unknown to all , Aftro- 
nomers, before the great Sir Ifaac Newton ; 
who has difcovered, that it arifes from the 
oblate fphseriodical Figure of the Earth ♦, 
which is occafioned by its diurnal Rota- 
tion. 

CHAP. iV. 

Of the Moo N. 

THE Moon, which, of all the heaven- 
ly Bodies next to the Sun, appears 
biggeft and brighteft, becaufe of her Near-^ 
nefs to the Earth, on which (he is a con- 
ftant Attendant, is an opake Globe, which 
has no light of its own, bi|t only refleds the 
Light of the Sun which fh^nes upon it. 

That the Moon fhines only with a bor- 
rowed Light, may be concluded from her 
various Phafes ; for if ftie were a luminous 
Body, like the Sun, (he would always fliine 
with a full Orb, as the Sun does. 

The Moons mean Diftance from the 
Earth is about 240,000 Miles. Its Diameter 
is 2175 Miles. 

One Hemifphere of the Moon is always 

*'/. e. Its Diameter at the Equator is longer than from 
Pole to Pole ; or its Shape is rauier like an Orange than a 
Lemon» or a perfei^ Globe, 

enlightened 
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enlightened by the Sun, while the oth^t He- 
mifphere is in Darkneis^ 

The Moon, befides her being, carried with 
the Earth round the Sun in a Yeari has a 
double Motion of her own^ 

1. Round her own Axis in a Month* 

2. Round the lEarth, in her proper Orbit, 
in the fame Time. 

1. The Moon's Revolution on her owii 
Axis, once in a Month, certainly appears by 
her keeping the fame Face always towards 
the Earth. 

In the Moon the Days and Nights are 
each a Fortraght long, and always nearly of 
the fame Length. ^ 

2. Of the Moon's Motion round the Earth. 
The Orbit in which the Moon moves 

round the Earth is an Ellipfis, having the 
Centre of the Earth in one Focus. That 
Point of her Orbit wherein fhe is neareft 
the Earth is called her Perigeofiy or Pe^ 
rigee^y the oppofite Point, in which fhe is 
furtheft off from the Earth, is called her 
J^geoHy or Apogee: thefe two Points arc 
alfo called her Apfides-y the one, viz. the 
Apogem^ is the higher Apjis^ the other the 
lower *. 

* The fame Terras tre tpplied to all other Planets. 
Any Planet is in .its Apogeon, or higher Apfis, when it is 
furtheft ofF from the Earth ; and its Perigeon, or lower 
Apfis, when neareft co it. 

F The 
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, The Moon's Orbit is inclined to (he Plftnc 
of the Ecliptic, making With k a* Anglfecf 
AboHt five Degrees. 

The two Points where the Moon's Orbit 
coincides with the Plane of the Ecliptic, arc 
called her N$Jes. 

The Node by which the Moon afcends 
above the Plane of the Eliplic Northward, 
is called the DragbHS-Head^ and is marked 
thus 8. The oppofite Node, by which (be 
;defi:ends below the Eliptk: Southward is call*- 
ed the Dragon' s^-Tailj and is thus marked ©. 

An imaginary Line, carried crofs the Moon s 
' OrWt, and reaching from Node to Node, is 
called the Line of the Nodeh 

The Line of the Nodes appears eohtinu- 
aliy to move in Antecedence, or contrary to 
the Order of the Signs of dbe Zodiac ; and 
it revolves in nineteen Years, 

The Moon can never appear exa<Miy in 
the Ecliptic more than twice in her Period, 
^iz. when Ihe is in the Nodes. . 

The Mooft's diftance from the Plane ^ 
the Ecliptic is called her Latitude i her 
greateft Latitude is 5 Degrees i8 Miniitcst 

As the Sun appear^ to pafs thro' the 
twelve Signs of tne 2k)diac in a Year, fo 
does the Moon in a Month. 

When the Moon is in that Part of her 

Orbit which is neareft the Sun, (lie is faid 

to be in Cbnjundion with the Sun. Theft 

• , the 
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the Whole of her enlightened Hemi^here 
1$ turned from the E$rth» Then it isNe^ 
Mow. 

When (he hfts proceeded tjiro^ one eighth 
of her Orbit, a little Part of her enlightened 
Hemi^here is turned towards rh^ Earth, and 
£he appears }yorned. 

When (he has advanced two eighths, (he 
enters on her firft Quarter ; then we fee 
a half Moon. When (he has gained three 
eighths of her Orbit, (he appears^ gibbous or 
bumped. 

When (he has proceeded thrp' half her 
Orbit, the whole enlightened Hemi^hcre 
is towards the parth 5 then (he isf (aid t^ ht 
full^ and in Oppo(ition to the Sun. The 
Sun and Moon are then fech in the oppo(it6 
Parts of the Heaven, one riiing when the 
other (ets.. When (he. is advanced five 
eighths, (he is again ^bbous^ but whereas 
the Defc(ft or darkened Part was before to- 
ward the Eaft, it is now toward the Weft, 

Wlien (he has reached three Quarters of 
her Orbit, (he enters on her laft Quarter, 
and we fee a half Moon again. 

At (even eighths (he appears horned. 

.When (he has completed her Revolu- 
tion, the whole enlightened Hemifphere is 
again invifible, and we have another Ne'ts) 
Moon. 

AT. J5. The Moon moves in her Orbit at 
the Rate of about 2300 Miles an Hour. 

F z The 
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68 • T}>e Mm's Motims. PartlLr 
The Moon performs a coniplete Revolu- 
tion in her Orbit in the Space of 27 Daysi 
and 7 Hours, which is called a Periodical 
Month ; but the Earth having in that time 
advanced thro' a) moil a whole Sign in its 
annual Courfe> and carried the Moon along 
with it, the Moon will not come to the fame 
Pofition, widi refpedl to the Sun and Earth, 
as ftie was in when flie began her Circle, un- 
til two Days afterwards. Thence it follows, 
that from New Moon to New Moon, which 
is called a Synodical Months or Lunation^ is 
jZi) Days and a half, pretty nearly. There- 
fore, tho' in the Space of a Year the Moon 
performs 13 complete Revolutions round the 
Earth, or 13 periodical Months and 10 Da3r$ 
over J yet there are but 1 2 complete Luna- 
tions, or fynodical Months, and 1 1 Days over, 
in a Year. 

As the Moon, by refleding the Light of 
the Sun, enlightens the Earth in the Night, 
fo does the Earth much more enlighten that 
Hemifpherc of the Moon which is turned 
towards it 3 for the Surface of the Earth be- 
ing above fifteen times bigger than that of 
the Moon, probably rcfleils more than fifteen 
times as much Light as the Moon does to 
the Earth. From hence arifcs that dim Light 
which is vifible in the darkened Part of the 
Moon a little before and after the Change. 
The Earth appears new and horned, gibbous 
and full to the Moon^ juft as the Moon does 
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to the Eardij but fifteen times larger. When 
it is new Moon it is full £arth, and vice 
-verfl 

The Moon proceeds daily in her Orbit 
about 13 Degrees, and lofes about 48 Mi- 
nutes a Day, one Day with another, in the 
time of her rifing 5 but yet (he lofes more* 
when (he is in one Part of her Orbit, and 
Icfs in another 5 which is occafioned by the 
Moon's Path, (which, at prefent, we fup- 
pofe to be the fame as the Ecliptic) lying 
^metimes more oblique to the Horizon than 
at others. Su{^X)fe the Moon is in the Be- 
ginning of Aries when flie rifes To-day ; To-- 
morrow, when the Spinning of Aries comes 
again to the Horizon, the Moon is got 13 
Degrees further Eaftward, and therefore does 
not rife till ibmetime after. Now when the 
Ecliptic is in its moft perpendicular Pofition 
to the Horizon, at the Time of the Moon's 
rifiogf 1 3 Degrees fet her at a much greater 
Diftance below the Horizon, than when it 
is in its moft oblique Pofition y confequently 
flie will be longer in coming to the Ho- 
rizon in the former Cafe, than in the latter. 
When the Beginning of Libra cuts the Ho- 
rizon in the Eaft, the Ecliptic is then in its 
moft perpendicular Pofition to the Horizon ; 
but when the firft Point of Aries touches it 
in the fame Place, it is then in its moft oblique 
Pofition. Confequently when the Moon is 
at, or near, the Spinning of Aries, at the 
F 3 Time 
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Time of her Oi^x>rition to the Suft, w at &U 
Moon, (which falls out about the tiitamiisdl 
Equinox,) there is then the leaft Difieitoce 
in the Time of her rifing* from one Night 
to another^ after the FuU, that there is any 
Time of the Year. And if the Moon te 
^ the fame Time amending from South to 
J^orth La(titu<te, that will redact her Path 
nearer to a parallel Pofitioo to the Hori^on» 
by about 5 Degrees, daan if (he moved in 
t»e Ecliptic \ and fo m^e the .Dificreoce ift 
the Time of her rifing to be ftill Icis. 

This full Moon is cdled tkcHarveft Momi 
and it ifi remarkaUe ibr its varying lo little in 
liie Time of its rifing for feveral Njghts to«* 
* gether, immediatdly after the Full. 

If the full Mooq h^pens juft at the EU 
quincKy or prefently after it, the Ediptic be* 
oomes more perpendicular to the.Hdrimo.. at 
the Hme of the Mbon'a rifing^ evay Day 
^an other for many Days after; and k) long 
ihe lofes n^ore and more in the Time of her 
rifing. But if the full Moon falls out before 
theEquinoQc, the£clq>ticgrowsmofe and more 
oblique to the Horizon at the Time of the 
Moon's rifing ; and ihe lofes le(s and lefs in the 
Titae of her rifing every Day than other^ till: 
jfhc arrives at the firft Point of Aries. Now* 
as that Week in the Summer or Winter, in 
which the Sun rifcs every Day neareft to the 
farpe Time^ does not begin at the Solftke^ 
but bcfpre it, und has ^foljimal Dojf in the 

Middle 
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MkUlc of it 1 fo that Wieek in tine Year» 
T»%t after a A)U Moon» wlicti (he rifes. every 
]^¥^ing omreil lo tb^ (Jm^ Tm^maft be-^ 
gin not wi^ th( Mooa'9 arrm^ at! the ficil' 
Point §f v4^/Vi, (wheo the EcI^k: is in the 
Qioft ohl^He PgfitiQi} of all to thf Honaon 
at tbe Time <jf b«r rifing,) but two or three 
T)vf% bfifoffi- Therefore it is, generally, that 
the fiiU Moon m JUagufi^^ when flie cqmes to. 
her Qppphtion in l^ifkeu has moft reoiark- 
abiy ^e Property qf d^ Haroeji Mom^ And- 
the no^t fuU Mocm after, ^«e(. in S^eminr^ 
which ha9 the iame Property of riii&g nearly 
at the fame Time, lor ibreral N^hts after 
the Full, tho' not quite fi> vemarkably as the 
former> is, by feime, ealled the Hunter's Mmn. 
That the Surface of the Moon is very un- 
even and mountainous, is apparent from the 
IrKgularity or Unevennefs of the Line which 
faparate^ the enlightened from the dark Part 
of its Di(k, at any Time when the Mocm is not ' 
fmi which Line> when viewed wjth a Te^' 
lefeope^ appears, as it were, toothecj, and cut^ 
with innumerable irregular Notches. And^ 
befides, feveral ihiping Points may be &en in 
the dark Part of the Moon, quite feparatcd,; 
tho' not far diilaat from the enlightened Part. 
Thefe are concluded to be the Tops of 
Mountains, which are fooner reached by the 
Sun's Beams than the lower Parts, that lie 
about them. The bright Top of one of thefe 
lunar Mountains has been obferved on the 4"^ 
F 4 Day 
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Day after the new Moon, to be diftant froiyi 
die Confines of the enlightened Surface about 
z ib^ Part of the Moon's Diameter; from, 
whence (fuppofing the true Meafure of the 
Moon's Diameter to be known) it is cafy to 
compute the Height of that Mountain i 
whidi is accordingly computed to be nine 
Miles high, that is, three times higher than 
the Top of any Mountain on the Earth. - 

Some Parts of the Moon's Surface, even 
when (he is full, appear of a duikifh Colour, 
Thefe are fuppofed, by fome, to be Seas and 
Lakes* But Dr. Keill aiferts (vid. Jiftron. 
Le5hires^ Ledl. lo. ^^ that when they are 
*f looked at with a good Telefcope, they 
*f appear to confift of an Infinity of Caverns 
^*' and empty Pits, whofe Shddows fall with- 
** in them; which can iifever be in a Sea, 
** or liquid Body, Thefe black Spots th0rd- 
** fore cannot poffibly be Seas: but they 
** confift of fome darker and fad coloured 
*^ Matter, which does not reflect the Light ' 
*• ^ ftrongly as thie folid and fhining Moun- 
" tains do." 

There feern to be no Clouds about the 
Moon: for when there ^e no Clouds in 
our Air, fhe conftantly appears to us witl^ 
0ie fame Luftre. 
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Ch. 5- Edipjes of the Sun and Mm. 

C H A R V. 

Of the Eclipfes of the Sun and : 
Moon. 

AN Eclipfe of the Sun is occafioned by 
the Moon's coming betwixt the Sun 
and the Earth, and thereby hiding the Light 
of the Sun from the Earth s which can only 
happen when the Moon is in Conjundion'^ 
with the Sun, or at New-Moon. 

An Eclipfe of the Moon is occafioned by 
the Shadow of the Earth falling upon the 
Mocm I or by the Moon s paffing thro' tfie 
Shadow of the Earth, whereby (he is neccf- 
farily darkened, and lofes the Light of the 
Sun. This can only happen when the Moon 
is in Oppofition to the Sun, or at Full- Moon. 
• The Reafon why the Sun is not eclipfed 
every New-Moon, and the Moon every Time 
(he is full, is becaufe of the Inclination of the 
Moon's Orbit to the Plane of the Ecliptic j 
fo that an Eclipfe can never happen, but 
when the Moon is either at or near one of 
the Nodes. 

If the Moon happens to be cxadly in the 
Node at the Time of her Cbnjundtion, it oc- 
cafions a central Eclipfe of the Sut?, which is 

xoromon- 
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commonly total y but fbmedmcs, as when the 
£ftr& is in its Pmhtli§Hy snd theMdo<l/ii| 
her Apogee^ the EcUpfe will be annular ; that 
is» a luminous Circle of the 9ui)f veill appear 
round the Body of the Moon. 

|f (he be near the Node, the ^dipfe m^y 
be MM^ tho' ntsXimtrid. If fh^ bft anywhere 
within I2t Degree; of tiie Node, (he wiU 
hide at leaft fome Part of the Sun from the 
Earth, and produce a A07rriW&^^ Ifihe 
be farther from i^e Node than i«4 )Deg]«eS| 
tho-e will be no Eclipiib at all \ bv( ti}e \a^x 
of the Sun will pais to the Earth, either t|n*t 
djpr or over the Moon, without Obftro<^i(^. 

So if the Moon be eim^ly in the Node 9I 
the Time of her Opposition, the Eclipfe of 
the Moon, by the Shadow cf the Earth, will* 
he central znd total. If near the |^e,.|«r4)/,. 
tbp* QOt (re^^o/. Ifgjt a greater Diftance,twC 
within 1 6 T Degrees^ the Shadow of the E^rth 
will £U1 upon Part oi the Moon, and occafknx 
^ partial Edipfe^ But if at a greater Diftan^e . 
t]Mn) 64 Degrees, tl>0re wiUbenoEclipfe^ttll. 

The Line of the Nodes bqbg carried near** 
ly parallel to ttielf, round the Sun in a Yp«r, . 
would t\iRice in the Year, jfprQduced, paf^' 
t^o tljie Sun } and the New and Ful) Mppn^ 
which happen neareft to fuch % Pofition of 
the Nodes will, moft commonly, produce E- 
dipfes; So that there are ordiparily four E- 
clipfes in a Year, visi. two of the Sun, and" 
t»ro of die Moon s which fall out ip Pairs^ 

thus. 
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Ch.5* Bdil^titf the Sum find Umk yf 
^tm» one of e^b httmrnaify at « Fortnii^Vs 
p||l%ncei ^ aootber P«k,io thf fimo ssanr* 
Qer> iibout half a Y<9«r «ft«r. 

Tbt; Sh«dpws whidi both th« E«rtb mA 
liie Moon ctiil behiod t^MRi. wliich «Mi(ft 
dM £clipre$i ATP of a ooqichI Fkwx^ t^* 
minating in a Point at a PiiUope Iroia tbeir 
Bodies } which is provted thus; 

If tho Shadow of the ]£arth warn a<Cy> 
Hnder, or avary where of tha $ime widtfa^ 
(which louft be the Cafe, if <ha $011, and 
ttie iUrth were of the iame PigBofs,) or if it 
grew wider add wider the fW^ar it extend* 
cd* (which would be the <^a> if the PartU 
were bigger ibm the S«o,) it would mq out, 
bto infinite Space; and iosMdiiiefi it wO»U 
involve in it, 4Qd ecUpb ihe Planets .A^^rf* 
J^er and SiUuni. . BMt» »» that never Jkuk 
pens, we may reafonably conclude, that toe^ 
Shadow of the £arth is a Co9e, whofe Pouit, 
or Vertex, falU 0aort of any of 4>ofe Planetb, 
Befide$» it is found that the Moon i$ lorfg/sr 
in paHiog thro' the JBarth'a Shadow, wh^ 
0)e is in ho Perigee, or near^ the l^iuth, •(han 
when (he is in her Apogee^ or further off 
ii-om it } which affords asotber Proof tlm 
the Shadow of the Earth is a Cone, which 
grows 1^ the further it is extended % and 
conlequenUy this proves too that the Sua ia 
bigger thtui the Earth. 

Jf the Diameter of the Earth's Shadowy 
where it reaches the Moon, were not fo ioi)^. 

as 



Digit 



zed by Google 



f6 BcKffesoftheSunandMoon. Paltfi^ 

as the Diameter of the Moon, (as would be' 
die Cafe if the Moon were bigger, or as big 
as the Earth,) the Moon could never be to- 
tally eclipfed by it. But fince the Moon is 
often totally eclipfed by the Shadow of the 
Earth, ftie muft be lefs than the Earth, there- 
fore 'much kfs than the Sun, and confequetit-^ 
ly her Shadow muft be alfo conical. 

The Shadow of the Moon, where it reaches 
the Earth, is fo fmall, that but a little Part' 
of the Earth can*be covered by it at a Time ; 
therefore a total Eclipfe of the S^n cin laft 
no longer, in one Place, than about four Mi- 
nutes. But the Diameter of the Earth's Sha* 
doW, where the Moon pafles thro' it, is thnec' 
or four Times longer than the Diameter of the 
Moon's Body ; therefore the Moon is fcwaw*; 
times totally eclipfed for about three Hours 
together. 

Since when die Moon is eclipfed, fhe is 
really darkned, and lofcs the Light of the 
Sun, fromfo much of her Difk as is involv- 
ed in the Shadow oiF the Earth, a lunar E- 
clipfe muft appear juft the fame in all Parts 
of the World, where it is fcen. But when 
the Sun appears eclipfed, he, in Reality, lo- 
fes none of his Light, only the Moon ftands 
in the Way of our feeing him, cither wholly 
or in part. And iince thfe Moon can hide 
the Sun but from a little Part of the Earth, 
at one Time, a Jfolar Eclipfe will appear dif- 
ferently in different Places. In one Place it 

may 
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may be central and total, die Moon /being 
juft between that Place and the Sun, or that 
Place being juft in the Cento; of the Moon's 
Shadows while ^e Moon hides but Part of 
the Sun from other Places ; and frona others, 
no part of him at all. 

Thus in Fig. V. at all Places of the Earth 
between y and y the Sun is feen cdipfed, ei- 
dier totally or partially j between and the 
JEclipfe is total 5 between e and e it is anniir 
Jarj at u the Sun appears half darkened; 
but in Parts more remote from the Center of 
the Shadow thaa^, tliere is no Eolipfe at all. 

A lun^r Edipfe feen from the Mooh,r 1$ 
an Eclipfe of the Sun. _, 

. If a folar Eclipfe (which is more propeiv 
ly an Eclipfe of the Earth can be feen frongi 
the Moqn^ it appears only as a dark Spot 
paffing over the Diflc of the Earth. 

It is obferved that the Moon, even 5^69 
(he is totally eclipfed, or wholly involved ip 
4he Shadow of the Earth, does not lofe all 
her Light, but ilill appears of a faint dufky 
red Colour 5 which is owing to the Sun's Ray? 
being refraded, or bent inwards, in pafling 
thro' the Earth's Atmofphere, (juft as they 
are in pafling through a Buming-glafs,) by 
.which Means they enter, and, in fome Mea- 
fure, enlighten the conical Shadow of the 
Earth, where it involves the Moon; audit 
is by that faint Light that the Moon is ftiH 
vifible, even in the midft of a central Eclipfe^ 

Aftro- 
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AftKmomefs dWide the Dmmttors fap^ of 
the Sun and Mo<m into twelve equal ^am> 
i/rhich they call Digifs^ and each Digk into 
Minutes, &c. by which they ittcafure the 
C^antity of Obfearation, or the Bignefs of 
an Eclipfe. 

COROLLARIES. 

I. The Shadow of the Earth, which is 
▼ifible upon die Moon in a lunar Eclipfe, ap- 
pearing always circular, is a fenfible Dfcnion^ 
Uration of the gld>ular Form of the Eardi. 
• i. Since the Bignefs of an Eclipfe depends 
on. the Bignefs <^ the Shadow that falls on the 
eclipfed B3dy, and That on d\e Bignefs, and 
ISftance of die Body which eafts the Sha- 
llow ; and as (he* Time <:^ an Eclipfe depends 
on the Moti(ms of thofe Bodies^ k is evident 
that an £elt{^ could hot be computed before 
4t happened, unlefs all thefe were known. 
'But certain it is, that AAronomers are able 
to compute * Eclipfes beforehand, to almoft 
e Minute of Time 5 therefore we muft con- 
clude, that their Knowledge of thefo Matters 
is veiy con£kierable and certain. 

* The CompQtadoii of Eclipfes requires a gr^^t deal 
siore previous mathematical Knowledge than tljepferfoni* 
•for wloii Service this TreatHe k defigned, are fiippofed lo 
be fataiibAd with; therefore I wholly oaut \u Thole 
that would acquaint themfelves with tne Method ct com- 
^udng EeKffesy both folar and lanar, may fee it in T}f. 
Crtiorft or Pr. KiiU'*t Aftro«omy. ^ And they may fia^ 
good Tables for calculating Eclipfes in Duntbome*s rrttBi- 

CHAP. 
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77)e DoElrine of the Tides. 

TH E Surface of the whole Globe (ris 
alfo its ilTternal Parts) is every where 
prefled by Gravitation towards its Center. 

If the Globe were all fluid, and fomc 
farts of the Surface were more prcffed than 
others, the Parts that Werq ttioft preifed would 
be loweft, or neareft the Center ; and the 
Parts leaft prefled would be thehighcft, or 
furtheft from fee Center. 

fiodi Sun and Moon attraft the Earth 
with Forces which pervade the whole Globe ; 
but which are greater or kfi in the different 
Parts of it, as thofe Parts are nearer to or 
further from thofe Luminaries, and the Moon 
t)y Reafon of her being io much nearer to 
the Earth than the Sun, has the greatcft 
Influence : and caufes the greatefl Aheratbn 
in the Figure of die Eardi or railing the 
Tides *. 

The Effeas of die Moon's Attra^ion up- 
t>n the Fluids of the Globe, to alter their na- 
hiral :^)herical Figure, muft be as follows : 

♦ The Reader, may fee thii Matter fully cjcplaiticd in 
Waeldttrin\ Accoant of Sir I/a^t AVwfc»*$ PUlolph. Difco- 

. , 3 Firft, 
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Firft, Upon the Hcmifpherc towards the 
Moon ; where the middle Point being neareft 
the Moon, and therefore moft attraftcd by 
her, (diredfly contrary to its natural Gra- 
vitation towards the Center) is lefe prefled 
by Gfavitation than any other Part of the 
Surface of that Hecniiphere, and confequent-^ 
ly the Waters will there rife higheft. 

Secondly, Upon the Hemiiphere that js 
remote from the Moon ; where the middle 
-Point being leaft attraSed by the Moon, (by 
reafon of its greateft Diftance from her) is 
left behind, while all the other Parts and 
even the Center itfdf, arc more attraded 
towards her: from whence it will follo\y, 
that the Surface of the Water at the Middle 
of that Hemiiphere, will be higher, or more 
remote from the Center, than in any other 
Part. The two middle Points will therefore be 
the higheft in their rcfpedive Hemifpheres ; 
the one being xe2Xiy more elevated, the other 
lejs deprejedy by the Moon s Attraftion, than 
the adjacent Parts : So that thefe two Points 
may now be conceived of as the Summits of 
two oppofite Mountains of Water, or the 
whole Globe may be conceived as now 
thrown into a fpheroidical or oval Figure, 
whole longer Axis produced would pals 
thro' the Moon. And by reafon of the 
Earth's Rotation, thefe Mbuntains muft be 
continually fhifidng their Places all round the 
Surface of the Globe j from whence tbew 

will 
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,will follow two Flood-Tides and two Ebb- 
Tides in the Space of 25 Hours 5 in which 
Time the Moon moves from the Meridian of 
any Place, to the fame Meridlah again. 

When the Sun and Moon are in Con- 
jundion, or Oppofition, that is at New or 
Full Moon, the Attradion of both thefe 
Bodies adling upon the Earth in the fanie 
Diredion or in the fame right Line, their 
.Force is united to elevate the Waters j where- 
. by are produced Spring-Tides. 

When the Moon is in her Quadratures, 
her Attraftbn ads in one Diredion, the 
Sun's in a quite contrary j by which Means 
they corred or counterad one another, the 
Moon railing the Waters where the Sun 
depreflcs them, and vice verfa; which pro- 
duces Neap'Tides. 

It is evident, that if the two oppofite Pro- 
tuberances, or Summits of the two Moun- 
tains ojf Water, were always cxadly at the 
Poles of the Earth, there would be no rifing 
and falling of the Waters by Means of the 
Earth's Rotation, or no Tides at all j but it 
would conftantly be high Water at the Poles, 
and low Water all round the Equator. On 
the other*Hand, when thefe two Summits 
are fartheft from the Poles, that is, upon the 
Equator, the Rife and Fall of the Waters, 
. by Means of the Earth's Rotation, is then 
greateft: therefore the nearer they are to the 
Equator, the Rife stnd Fall is the greater: 
G and 
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and the nearer to the Poles, the Rife and 
Fall is the lefs. Confequcntly when the Sun 
and Moon are in ConjunSion or Oppofition, 
in or near the Equinofttal, as in March and 
September^ the Spring-Tides muft rife higher, 
(the Summits of the two Mountains being 
then upon the Equator) than when they are 
iti Conjunftion or Oppofition in the Tropics, 
as in yune and December. And the Moon 
being in the Tropics at her Quadratures in 
March and September^ and in the Equinoc- 
tial at her Quadratures in June and Decern-- 
kry the Neap-Tides will be lefs vigorous in 
the former Months, and more vigorous in 
the latter^ And, befides, when the Moon is 
in the Tropics at her Quadratures the Sun is 
in the EquinoSial ; therefore the Rife and 
Fall of the Waters by his Influeiice (coun- 
teracting that of the Moon) is then greateft^ 
tho* ftill lefs than that of the Moon, confe- 
qucntly the Neap-Tides will then be wcakeft. 
But when the Moon is in the Equinoctial at 
her Quadratures, the Sun is in the Tropic,, 
whofe Influence, as eounterafting the Moon, 
is then lead j therefore the Neap-Tides will 
then be ftrongeft. So that the Difference 
betwixt the Spring and the Neap-Tides is. 
much lefs confiderable at the filjlicialy than 
at the equinoSiial Seafons. 

Yet the higheft Tides of the Year are ob- 
ferved to be (cateris paribus) fome time be- 
fore the vernalx and tome time after the au^ 

tumnai 
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tumnal EquinoX) viz. in February and O^o^ 
ber\ which is owing to the Sun's being 
nearer the Earth in the Winter Months, 
when, confequently, the Force of his At- 
tradlion on the Waters is greaterj than in the 
Summer Months. 

It has further been obferved, thatj in this 
Part of the World, the Tides rife higher 
when the Moon is in the Northern Signs^ 
at the Time of her coming to the Meridi- 
an, above our Horizon ; and when (he is in 
the Southern Signs at the Time of her comr 
ing to the Meridian, below the Horizon ; 
than when, on the contrary, fhe is in the 
Southern Signs above our Horizon, and in 
the Northern Signs below it* The Reafon 
of which will evidently appear upon the 
Globe, viz. That in the two former Cafes, 
the Moon is nearer to our Zenith and Na- 
dir, when (he is upon our Meridian, or at 
the Time of high Water, and, confequent- 
ly, we are then nearer to the Summits of the 
Mountains of Water, than in the two latter 
•Cafes. 

Though the Force by which the Tides are 
raifed is continually increafing, from the 
Time of the Moon s Quadrature to her 
Conjundtion or Oppofition, after which it 
gradually decreafes until the next Quadra- 
ture; yet the higheft Spring-Tide is not 
juft at the New or Full Moon, but a Day or 
two after ; which may be thus accounted for. 
G\ Con- 
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Conceive every Tide as raifcd by a dou- 
ble Force, viz. fomc Part t( the Force hf 
which the laft Tide was raifed ftill remain- 
ing, and the Force of a new Impulfe. 
When both thefe together amount to nnorc 
than the whole Force which raifcd the laft 
Tide, the prcfcnt Tide muft rife higher 
than the kft did. Suppofe the reniaining 
Force to be always half the whole Force 
of the laft Tide : Suppofe the new Im- 
^ulfe, juft at New or Full Moon, to be 1 5, 
and the whole Force, with which that Tide 
is raifed to be 22, Let the new Impulfe 
of the new Tide be but 14, then 14+11 
(/. e. half 22)=25 : this Tide will there- 
fore rife higher than the laft. Let the n^w 
Impulfe of the next Tide be but 13 ; then 
1 3 + 1 24 (/. e. half 25) =25^. Confecjuent- 
ly this Tide will rife ftill higher than^ the 
laft did ; tho* the Force of the Adtion of the 
two Luminaries, by which the Tides are 
raifed, is now confiderably abated. 

For the fatne Reafon, the deadcft Nqap- 
Tides will fall out, not precifely at the 
Moon's Quarters, but fometime after. 
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CHAP. VIL 

Of the Planets Mercury, Venus,^ 
Mars, Jupiter, ^7;^^ Saturn. 

THE Planets are diftinguiftied into 
Inferior and Superior. Mercury and 
Venus are called the Inferior Planets, bc^ 
caufe they are lower than the Earth, in the 
folar Syftem, and nearer to the Sun j Mars, 
Jupiter, and Saturn, are called the Superior 
Planets^ becaufe they are higher than the 
Earth, and more remote from the Sun- 

Mercury revolves about the Sun iii 
87 Days 23 Hours, at the mean Diftance 
of 32,000,000 Miles. As this Planet ia 
almoft three times nearer the Sun than the 
Earth is, his Light and Heat is feven times 
greater than ours*; whicn Degree of 
Heat is fufHcient tq mak? Water boilt 

♦ The Quantity of Light and Heat which the feversl 
Planets receive from the Sun^ is reciprocally as the Squtrca 
of their Dift^nc*. 

iV. B. No Regard is here had to Atmofpheres, or other 
Circunaftances that may be peculiar to the fevera! P)anet^, 
and which may poffibly increafe or diminiih thetr U^bt 
or Heat, but merely to their DiHances from the Sun. 

G 1 Thi% 
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This Planet muft therefore confift of den^ 
fer Matter than the Earth ; and if it be 
inhabited, it muft be by other fort of Crea* 
tureg than any that live here. 

An Eye in Mercury fees five Planets fu- 
perior to it. Venus and the Earth, when 
they are in Oppofition to the Sun, fhinc 
upon Mercury with a full Orb, and afford 
a confidcrable Light to this Planet in the 
Night J but the odier Planets do not afford 
him fo much Light as they do to us. 

It is not known whether Mercury re- 
volves on his Axis, nor what is the In- 
clination of his Axis to the Plane of his 
Orbit J confequently the Length of his 
Days, and wh^t Change of Seafons this 
Planet is fubjed to, are both unknown ; 
only the Orbit of Mercury, being the moft 
exCentric of any of the Planets, muft oc- 
cafioh a confiderable Alteration of his 
Light and Heat, in different Times of his 
Year, 

Mercury's greateft Elongation, or appa^ 
rent Diftance from the Sup, is about 28 
Degrees. The Inclination of his Orbit to 
the Plane of th? Ecliptic is 6 Degrees, 54 
Minutes. 

There qiay be other Planets betwixt Mer- 
cury and the Sun j but if there are, they 
can never be lecn by us, becaufe of their 
Ne^rnef? tp the Sun^ 

Ventjs, 
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Venus, the brighteft of the primary 
Planets, and neareft to, the Earth, is 7906 
Miles Diameter. She revolves on her Axis 
in 23 Hours * and in her Orbit rpund the 
Sun in 224 Days, 16 Hours, 46 Minutes 
at the mean Diftance of 59,000,000 Miles 
from the Sun. Her Light and Heat is 
more than twice as much as ours. The 
Orbit of Venus being nearer the Sun than 
the Earth's annual Orbit, flie is mucfc^ 
nearer the Earth, viz. fix times nearer, at 
her inferior ConjunSioh^ or when ihc is bc- 
twijft the Earth and the Sun, than at het 
fuperior ConjunSiim^ viz. when the Sun is 
betwixt the Earth and Venus; therefore 
{he appears liiuch larger to us at one time 
than another. 

Her greatcft Elongation is about 48 De- 
grees. The Inclination of her Orbit to the 
Plane df the Ecliptic is 3 Deg. 24 Min. 

She appears with different Phafes, viz. 
horned and full like the Moon ; and Ibme- 
times, at her inferior Conjundion, fhe ap- 

* That is,, according to Caffim*% Obfcrvations, which 
he made in the Years 1666 aini 1667 i But Sig, Francis 
' Bianchini has advanced a new Theory of Venus, accord- 
ing to which (he performs her Revolmion on her Axis in 
aboat 24 Days and 8 Hoars; and the Inclination of her 
Axis to the Plane of her Orbit is 19 Degrees. He grounds 
this Theory on Obfervations which he made on that Planet 
in the Years 1726 and 1727, and has publilhed it under the 
.Title of Hefperi ei Pho/phori mva Phenomena, But 1 do not 
£nd it has yet been confirmed by the Obfervations of other 
Aflronomcrs, 

G 4 pears 
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. pears as a Spot paffing over the Body of 
the Sun. 

The different Phafes of Venus were firft 
difcovered by the great Italian Philofopher 
Galileo^ in the Beginning of the laft Cen- 
tury : whereby he fulfilled the famous Pro- 
phecy of Copernicus y who, when it was 
objeded to his Hypothefis, that according 
to it, Venus ought to undergo the fame Changes 
and Phafes that the Moon does^ anfwered, 
that perhaps the Afironomers in after Ages 
ijoould findy that Venus does really undergo all 
tbefe Cbaiiges. 

The inferior Planets, from the Time of 
their fuperior to the Time of their inferior 
Conjunction, are feen more eafterly than the 
Sun, and fet after him* Then they are 
Evening l^tars. 

' But from the Time of their inferior to 
their fuperior Conjundion, they are feen 
wejlward of the Sun ; and confequently fet 
in the Evening, and rife in the Morn- 
ing before him. Then they are Morning 
Stars. 

They are feen from the Earth to move 
much fwifter in thoir Orbits round the Sun, 
at fometimes than at others j and their Mo- 
tion at fometimes appears to be dire^^ or 
accordino; to the natural Order of the Signs 
of the Zodiac, as from Aries to Taurus, 
&c. fometimes irtrograde, or contrary to the 
prder of the Signs, as from Taurus to Aries\ 
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&c. and ibmetimcs they appear to be ^a^ 
tionaryy or without any .Motion at all, for 
ibmc Days together 5 all which is occafion- 
ed by the Earth and thefe Planets moving 
in concentric Orbits, one within another, 
but with different Volocities. 

Let the leffer Circle about the Sun* re-* 
prefent the. Orbit of Mercury, and pj yr 
the larger the Earth's annud Or- '^' *• 
bit, about a Quarter, or 12 Weeks^ of 
which, anfwers, in time, to Mercury's- 
Year, When the Earth is at o, and Meri-* 
cury at o, in his Orbit,, he appears at o in" 
the2k)diaC5 about a Week after at i i i, 
he appears direSi-^ at 2 2 2 and 3 3 3 he 
continues diredl, though rtiore flow in his 
Motion ; at 4 4 4 he is fiationary \ at 5 5 5 
he appears retrogradey as alfd at 6 6 6 (when 
he is in his inferior Conjunftion;) and at 
777, till about 8 8 8, he is Jlationary a- 
gain ; after which, at 9 9 9 and 10 10 io» 
he becomes direSi again 5 and more fwift- 
ly at II II II and 12 12 12, The Cafe 
of Venus is much the fame. 

Mars, who looks the mojl red and 
liery of any of the Planets, revolves on his 
Axis in 24 Hours, 40 Minutes, at the mean 
Diftancc of 123,000,000 Miles from the 
Sun. His Days and Nights are always 
nearly of the fame Length ; becaufe his 
Axis is nearly at right Angles to the Plane 

of 
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of his Orbit. The Inclination of his Or- 
bit, to the Plane of the Ecliptic, is i Degree 
52 Minutes. His Year is almofl twice as 
long as ours, (for he performs his Revo- 
lution about the Sun in i Year, 321 Days, 
23 Hours) but with little Variety of Sea- 
fons. The Quantity of Light and Heat 
which this Planet receives from the Sun is 
not half {o much as ours. Mars feems to 
have an Atmofphere round him, as the Earth 
has, which is argued from the fixed Stars 
appearing obfcure, when they are feen juft 
by his Body. 

This Planet is five times nearer to us 
when he is in Oppofition to the Sun, than 
when he is in Conjundlion with him ; there- 
fore he appears fo much bigger and brighter 
at one time than^ another. 

A Speftator in Mars will hardly ever fee 
Mercury ; unlefs fometimes as a Spot in the 
Diik of the Sun. To an Eye in Mars, 
Venus will appear about as far from the Sun, 
as Mercury does to us. And the Earth 
about as far off as Venus appears to us. 

Jupiter's mean Diftance from the 
Sun is 424,000,000 Miles. He revolves 
on his Axis in lo Hours; and his Days 
and Nights, each of 5 Hours, are always 
nearly of the fame Length, all over his 
Surface; becaufe his Axis, like that of 
Mars, is nearly at right Angles tto the Plane 

3 ^^ 
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of his Orbit. The Inclination of his Orbits 
to the Plane of the Ecliptic, is 1 Deg, 
so Min. His Year is equal to almoft 1 2 
of oUrs, viz. to 11 Years, 314 Days, li 
Hours, but without any confiderable 
Change of Seafons. The Light and Heat 
which this Planet receives from the Sun is 
but one 27*^ Part of what the Earth en- 
joys. 

Beiides abundance of Spots which may 
be feen on Jupiter's Surface, he appears to 
be forrounded with fcveral Belts, or Gir^ 
dies, which are parallel to his Equator, 
and to one another i and are variable both 
in refpe(fl to their Breadth, and their rela- 
tive Diftances. Sometimes they appear 
wider^ fometimes narrower, £)metimes 
they are nearer, and fometimes farther off 
from one another. Whether thefe Spots 
and Belts are inherent in the Body of the 
Planet -, or whether they fwim, like Cloud$ 
and Vapours, in its Atmofphere, no Ob- 
fervation$ yet made are fufHcient to inform 
us. 

This Planet has four other primary Pla- 
nets beneath him ; bup they are all too near 
. the Sun to be ever feen in Jupnter by an 
Eye of no fl^rper Sight than ours : even 
Mars, which is furtheft off from the Sun 
of all the four, will never be above 18 
Pegrees from him. And confidering how 
fmall a Planet Mars is, and hpw weakly he 

refleO* 



Digit 



zed by Google 



92 ^ Fitma Sat VRii. Ptrt Ifi 
ittfleds die Son's Light, he will fcarcdy bo 
feehi at fo fmall a Diftancc from the Skin : 
ib that Saturn is the only primary Planet 
that can befeen in Jupiter. 

Jupiter has iaar Satellites or Mooos rer 
Volving about him, *iaz. . 
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, His butecmoft Mpon muft appear almoft 
a& liu-ge toBii Inhabitant of Jupiter (fupf 
pofidg his Eyes like ours) as our Moon 
does to us ; ^nd if the other Satellites are 
«!i6t k& than the ootermoA, they muft apt- 
pear much larger. Mn^^fiE^^w conceive 
them to be not much, if at all, lefs tha© 
^he Earth, in Jupito* they have frequei* 
Ecfipfesof the Sun, and cf ^heir Moons ^ 
and fometitnes one Moon ecJipfes ano^^r^ \ 
All the four Satellites of Jupiter we» 
iirft difcovered by Galileo^ J^^ijt J6i0a' 

Saturn's aiean Diftam:e^^rQm the Shu 
is 777,000,000 Miles, Iw.Yc;?): i?. equal- ^ 
near 30 of ours, 'dz 29 Ycars,.j67,Day4, 
22 Hours. The Inclination of his Qrbit, 
to the Plane* of the Ecliptic, is a Dsg* 
'20 Min. Whether Saturn revolves on. bis 
< ^ ' ' Axia 
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Axis is OQt knowQ :> it is certain he^njc^ 
but one 90"^ Part of the: Light and Heat 
froiti the Sun that we do. An Eye in 
Saturn fees no primary Pltoct but Jupiter j 
which always appears to accqpirpany the 
Sun. 

Saturn has five Satellites moving round 
him, viz. 







D : H : M 




Miles. 


Fkft 

Second 

Third 

Fourth 

Pifth 


5 
1 


1 : 21 : 1$ 

2 : J7 : 41 
4 : 13 : +7 

15 : 22 : 41 
79 : 32 : 4 


Q 
Ji 

'IS 


146,000 
187,000 
263,000 
600,000 
1, 800,600 



The fourth Satellite is the largeft of them 
all 5 the. great difproportionate Space be^^ 
,twixt that and the fifth, gives Room to 
.<:onjeQure that there may be a fixth, tho* 
we have not yet difix)vered it. . 

The fourth ^^tellitc was firft difeo^nered 
by the famous Cbrift. Ht^enSy m the Be- 
ginrtingof the.Year 1665. The other four 
were all difcovcrcd by Mr. Cqfiniy betwixt 
the Years 1671 and 1684. 

Saturn^ has a vaft £)Ik1 Rifigy different 
from all the other Planets, which encom- 

t^pafies his Body, as an Horizon does a 
Globe; it is about 21,000 Miles broad, 

•fkndas much diftant from Saflum's Body. 
The Thicknefs of it is to 41& ahndft invifi- 

- . .; ble J 
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ble ; perhaps it may be 500 or 1000 Miles* 
This Ring cafts a vaft Shadow upon the 
Body of ^e Planet, and it muft occafion 
very (Irange, and di6Ferent celeftial Appear-* 
ances to &e Saturnian Inhabitants, if any 
fuch there be. 

The fuperior Planets, as well as the in- 
ferior, are, by Turns, Morning and Even- 
ing Stars 5 and they appear dt're£fy Jiatio-- 
Tiary^ and retrograde. 

Let the leffer Circle about the Sun rc- 

prefent the Orbit of the Earth, and 

^^' ' the larger that of Jupiter, who 

moves through but about a 1 2th Part of his 

Orbit, while the Earth make3 a complete 

Revolution round the Sun. When the 

Earth is at o, and Jupiter at o in his Or- . 

bit, he is feen at o in the Zodiac ; about a 

Month after at i i 1, he appears ^>^<S?, 

and near his Conjundion with the Sun \ 

at 2 2 2 and 3 3 3 he continues dire9^ tho* 

more flow in his Motion > about 4 4 4 he 

y^Jiationary j at 5 5 5 he appears retrograde ; 

as.alfi^ at 6 6 6 (when he is in his Oppo- 

iition) and at 7 7 7^ till about 8 8 8 he is 

Jiationary again ; after which, at 9 9 9 and 

10 10 10 he becomes diredt again \ and 

m(n:e fwiftly at 11 11 11 and 12 12 12. 

The Cafe of Saturn and Mar3 are much the 

fame. 

As the Orbits of all the Planets arc in- 
clined to the Plane of the Eclijitic, feme 

nK)r<: 
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more and fome lefs, they all have Lati- 
tude ; that is, they, are always at fome Di- 
ftance from the Plane of the Ecliptic, ex- 
cept when they are juft in the Nodes of their 
Orbits. Their Latitude, .as it would ap- 
pear to an Eye placed in the Sun, is called 
their Helioeentric Latitude ; as it is feen 
fix)m the Earth it is called their Geocentric 
Latitude. . Now, tho' the greateft Helio-' 
centric Latitude of any Planet is but juft 
equal to the Inclination of its Orbit to the 
Plane of the Ecliptic, yet its Geocentric 
Latitude may be much greater. For In- 
ftance, the greateft Heliocentric Latitude 
of Venus is about 3^ Degrees ^ but as (be is^^ 
much nearer the Earth, at one Time than 
another, (he will appear under a greater 
Angle with the Plane of the Ecliptic ; or a 
Line drawn from the Obferver*s Eye to 
Venus, will make a greater Angle with the 
Plane of the Ecliptic at one Time than an- 
other, that is, when (he is nearer than when 
fhe is farther off: and confcquently tho* her 
Heliocentric Latitude were exadly the fame 
in both Cafes, yet her Geocentric Latitude 
would be very different. And thus it is, 
that Venus has at fome Times, viz. whei> 
fhe is neareft the Earth and ^letrograde,, 
more than 8 Degrees Latitude ; and it is 
on this Account the Zodiac is made to ex- 
tend fomewhat above 8 Degrees, on each 
Side of tlie EG%tic^ that it may be broad 

enough 
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enough to take in the apparent Pad^ of 
all the Planets. 

COROLLARY, 

The fuperior Planets appearing direSty 

Jiationary^ and retrograde^ is a proof oi the 

Earth's annual Motion round the Sun y for 

if it had no fuch Motion, they never could 

appear otherwife than direSl. 

That all the Planets, both primary and 
lecondary, may be habitable Worlds, is a 
Notion, (however laughed at by the Vulgar, 
yet) not without a reafbnable Probability. 
For who that has feen any Engine, a IVind-- 
mill for Inftance, in his own Country, and 
knows the Ufe of it is to grind Corn ; if he 
travels into another Country, and there 
fees an Engine of the fame fort, will not 
reaibnably conclude that it is defigned for 
the fame Purpofe ? So when we know 
that the Ufe of this Planet, the Earth, is 
for an Habitation of various Sorts of Ani- 
mals 5 and we fee other Planets at a Di- 
flance from us, fome bigger, and fom? kfs 
than the Earth, all of them folid Bodies, 
much of the fame Shape with the Earth ; 
one, at Icaft, encompafled with an Atmof- 
phere as the Earth is j all moving periodi- 
cally round the Sun ; mod, if not all, of 
them revolving on their own Axis, juft as 
. the Earth does j and fpme, of them at- 

4 tended 
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tended with Moons, to enlighten dieni in 
the Night : is k not highly reafonable to 
conclude, that they are all defigned for the 
fame \ik that the Earth is, and that they 
are habitable Worlds^ like tWs ip which we 
live ? 

What Ufe can we conceive of Jupiter's 
and Saturn's Moons, which are not vifiblc 
to us without the Help of Telefcopes, un- 
lefs they arc to enlighten thofe Planets in 
the Night ? And of what Ufe can their 
Light be to thofe Planets, if there be no 
Inhabitants to enjoy the Ben^t of it ? Nay, 
of how little Ufe are any even of the pri- 
mary Planets to our World ? How little is 
the Light which they af&rd us ? And as 
for any Isfiuei^ce jopon us and our World, 
which the Afirdogers afcribe to them, 
which they <:oniceit to be different, accord- 
ing to theif different. AfpeBs *, and by 
which they pr^Bid tjo |bretel&ture Events y 



* 4^B$ io£ tbt {leavealy Bodies, figiufy their Sita^r 
don In the Zodiac^ with refpe^ to one another ; or the^r 
Diftance from one anotber in Longitude. The Names 
and Chara^rs of the DHFerent Afpe^s are, 

1. i|( Sexti/e, when they are two Signs, or 60 Degrees 
froip one another. \ 

2. b ^uartili, when they are three Signs, or 90 De- 
grees diftanc. 

3. A Trim, when they arc four Signs, or lao Degrees 
diftant, 

4''S Oppofition, v/hen, they are fix Signs, ot iSo De« 
grees diftanc. 

H $. 
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it is moft certainly all: a groundlefs ahd 
foolilh Conceit. Whoever confiders the 
vaft Diganceof the Planets from us, and 
that thtxv ,Jlfpe£is are according to natur^ 
laws, will .not eafily believe they can have 
any fuch Influence at all. 

CHAP. VIIL 

Of Comets* 

COMETS, or Blazing-Stars, were 
anciently fuppofed to be Meteors, or 
Exhalations, fet on Fire in the hi^eft 
Region of the Air ; but the Modern Aftro- 
nomers have found that they are abbve the 
Orbit of the Moon. Moft probably they 
are a Sort of excentrical Planets, which move 
periodically round the Sun. 

;. (S Coiyun^ton, when they are in the fame Sign and 
Degree. 

N, B> Two Bodies are faid to be in Conjunflion when 
both are upon the fame Line of Longitude, tho' they may 
not be in the fame Point of the Heavens ; but feveral De- 
grees Diftani from each other in refpefl of Latitude. Thus 
Mercury and the Moon may be in Conjunftion, when yet 
they are 1 z Degrees afunder ; that is, when the former 
has near 7 Degrees of Latitude on one Side of the Ecliptic, 
and the latter above c Degrees Latitude on the other 
Side. 

• their 
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Their Orbits are very long EllipfeSi hav- 
the Sun in one Focus ** 

The proper Motion of Comets is not 
the fame in all> but each has its peculiar 
Courfe. Some go from Weft to Eaft, 
others from Eaft to Weft; fome from 
North to South, others again from South 
to North, in all Planes and Direftions : fo 
that they are not, as the Planets are, con- 
tained within the Zodiac. 

Not many more than twenty Comets 
have yet been obfcrved y at leaft fo as that 
their Paths in the Heavens have been traced 
and defcribed. The Time in which they 
complete their Revolution is not yet known, 
except perhaps of two or three of them. 

When the Comets defcend near to the 
Sun, they become vifible, and continue fo 
for fome time while they are afcending 
again from him : but as they remove fur- 
ther off, we lofe Sight of them by De- 
grees ; 'till at length they run out into ftr 
diftant Regions, whfere they are quite invi- 
fible to us, in by far the greater Part of 
their Orbits. 

* Mr. Jxout, a French Gentleman^ was the firft, that I 
can findy who pretended to predidl the future Motion of a 
Comet; which he did upo^ obferving the Path of one chat 
appeared yan. i66f , and of another that appeared the Year 
following. But our great and famous Sir J/aae Newton has 
fince cleared up the Dodrine, and the Phenomena of the 
Comets, far beyond all that went before him, in his excel- 
lent Princ. Fhiiof, Matbem, Lib, 3. Prop. 39, Js^c. 

H 2 When 
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When a Comet dcfcends near to die Sun 
it is fct on Fire j and its Tail fecms to be 
nothing dfe birt a long and very thin Smoke, 
• ot Train of Vapours ftreaming from it, 
which always points to the R^ion oppofite 
to the Sun. 

The popidar Diviiion of Corner into 
thite Rinds^ viz. Cauduti or tdkd^ Bar- 
hui Qt iesr4kdy and -Criniti or bairy^ arifes 
not from any real Difference of Comets 
ifrom one another, but fixrai different Cir- 
comftanoes of the fame Gomet« For in- 
ftance. 

When a Comet is moving towards the 
Sun, the Train of Vapours follows it, Ufce 
^rail 

When it is moving from the Sun, af- 
ter its Perihelion, t^ luminous V^ipour 
marches before it, in the Manner of a 
Beard. 

When the Vapour is projeded dircfUy 
behind the Comet from us, it is then hid 
-from our View, excepting that we lee a 
litde of it appearing round the Comet, like 
a Border ot Hair. This Appearance may 
be accounted for, partly, from the Train 
of Vapours widening as it recedes from the 
Head, (as it always does) fo that we fee a 
little of the remoter Part round the Body 
of the pomet; an^l partly, becaufe the 
Vapour is raifed, by the Heat of the Sun, 
chiefly from the Side or Hemifphere which 

3 ^ 
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is towards die Sun, and is thrown off, by 
Gravitadon, die contrary Way. For as in 
our Air, die Smoke of a heated Body 
afeends from the Earth, towards which the 
Body gravitates ; fb in the Heavens, where 
all Bodies gravitate towards the Sun, Smoke 
or Vapour mufl: afi:end from the Sun ; 
therefore the Vapour which is raifed from 
that Side of a Comet which is towards the 
Sun, is turned back again, and thrown the 
contrary Way. Confequently when the 
Comet is oppofite to the Sun, and the 
heated Side is towards us, the Vapour, in 
returning back, is feen round the Edge of 
the Difk of the Comet, and helps to form 
what is vulgarly called the Hair. 

N. B. The Tail or Beard of a Comet 
appears longer or fhorter, not only as it is 
really proje<^ed to a further or lefs Diflance 
from the Head, but as it appears to us 
making a greater or lefs Angle, with a 
Line drawn from our Eye to the Comet. 
When we fee it at right Angles, or any great 
Angle, it appears long ; but if at a fmall 
Angle it appears fhort. ' 

Sir l^aac Newton has computed that the 
great Comet, which appeared 1680 and 
1681, was heated, by its near Approach 
to the Sun, to the Degree of near 2000 
Times the Heat of red hot Iron. 

Bodies that can endure (b intenle a Heat, 

without being entirely diffipated and de- 

H 3 ftroyed, 
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ftroycd, muft needs be very hard and folid i 
fuch therefore, no doubt, the Comets are. ' 

HehetiuSj by meafuring the Comet that, 
appeared 1665, found its Diameter to bo 
three times as long as that of the Earth 5 
confequently the Body of that Comet muft 
be twenty-ieven times greater than the 
Earth *. 

The Comet which appeared 1759, is 
, luppofed to be the fame that appeared 1682, 
and before in 1607 and 1531 5 whofe Pe- 
riod muft therefore be 75 or 76 Years j and 
whofe Return may be expeded 1835 or 
1836. Its greateft Diftance from the Sun, 
to its leaft, is as 60 to i : and its greateft Light 
and Heat, to its leaft, as about 3600 to i. 

The Comet which appeared 1661, is 
fuppofed to be the fame that appeared 1532, 
whofe Period is therefore about 126 Years, 
It may be expeded again 1789. Its greateft 
Diftance to its leaft, is computed to be 
more than 100 to i, and its greateft Light 
and Heat to its leaft, more than 10,000 
to I. 

The great Comet which appeared 1680 
and 1 68 1, is fuppofed to be the fame that 
appeared in the 44th Year before the Chri-» 
ftian iEra, and again A. D, 531 or 532, 
again 1106, and laftly 1680 3 therefore 

* Spheres are to on^ another as the Cubes of cheir DU 
I|m9(ers. 

the 



Digit 



zed by Google 



eh. 8. Of Comets. 103 

the Time of its Revolution muft be 576 
Years, and its next Appearance may be ex- 
pecSed in the- Year 2256. Its greateft Di- 
ftance to its leaft is above 20,000 to i, and 
its greateft Light and Heat to its leaft abo^e 
400,000,000 to I . 

We know but little, or rather nothing 
certainly, of the Ufe of Comets. They 
feem, in their prefent State, to be very 
unfit for the Habitation of Animals ; be- 
caufe of their intenfe Heat, when they are 
in one Part of their. Orbit, ^oiz. neareft the 
Sun, and their extreme Cold ii> the oppo-^ 
fite Part. But yet God could, no doubt, 
make Creatures who fhould be capable of 
enduring both thefe Extremes. To ima- 
gine that the appearing of a Comet is 
* ominous, and that it forebodes fome ap- 
proaching Calamity to any Part of the 
Earth, is a fuperftitious Conceit, without 
any Foundation in Reafon ; and it feems to 
be condemned in Scripture, jferem. x. 2. 
Thus faith the Lardy learn not the Way of 
the Heathen^ and be not difmayed at the Signs 
of the Heaven y for the Heathen are dif^ 
mayed at them* 
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C H A P. IX. 

Of the Equation of Tiu^. 

AS the Moon wants two Days, over 
and above an entire Revolution m 
her Orbit, to complete a Synodical Month, 
or Lunation i {via. Ch^ iv. p. 68.) fo, for 
the fame Reafbn, does the Earth want 
about four Minutes, more or lefs, over and 
above an entire Revolution on ite Axis, to 
complete a natural Day from Nocm ta 
Noon^ Or thus : the Earth completes its 
Revolution in 23 Hours, 56 Minutes; but 
the Meridian on which it was Noon Ho 
long ago, is not yet come to Noori again ; 
becaufe, iince then, the Earth has advanced 
forward, in its annual Orbit, about one 
Degree ; and therefore we muft wait fome 
time longer, before the Sun will come 
again upon the fame Meridian, and make 
l^oon. But now that Meridian will at 
fometimes gain Noon again fooner, after 
a complete Revolution, than at other' 
Times ; fometimes in lefs than 4 Minutes, 
fometimes in more; becaufe the Angle 
from the Sun to the two Points in the 
Earth's Orbit, the one where it was Ycfter- 

day 
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day at Noon, the other where it is To* 
day, when it has completed its Reirolu^ 
tion, is leis io Summer, when the Sun is 
farther off from the Earth, than in Win-^ 
ter, when he is nearer to it: and confe^ 
quendy, that Meridian will have the Sun 
upon it again fix>ner, after the diurnal Re* 
volution is completed, when the Angle is 
leis, than when it is greater ; therefore thci 
natural Days from Noon to Npon are not 
of equal Lengths, which is one Reafbn of 
the Difference betwixt equal Time^ which 
is- meafured by a Clock that is fuppofed to 
go without any Variation, and to meafure 
exadly 24 Hours from Noon to Noon^ 
and apparent Time^ which is meafured by 
the apparent Motion of the Sun in the 
Heavens, or by a good Sun-Dial. 

Let A tf C c F be the Earth's .,. ^-„ 
Orbit, S the Place of the Sun, ^«-^'"- 
A ^ =s C c the Arch which the Earth runs 
over, while it makes a complete Revolu- 
tion on its Axis ^. A B, a Semidiameter 
of the Earth from the Center to any Meri- 



* The Arch A a is in reality greater thair C r; for the 
Sarth, as well as every other Planet, defcribes in its Mo- 
tion round the San, equal Spaces, or Areas, in equal Times. 
1 hat is, if the Earth moves from A to «» in the fame Time 
that it moves from C to r j the triangvlar Space A S a i» 
equal to the Space C S r. Bat as the Triangle C S r is 
longer than A S a, it is manifaft that the Arch A a mitft be 
fln'eater than C ^. However it k iufiicitnt) in the prefent 
va&, to fuppofe them equal. 

dian 
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^n at Noon Yeftcrday, in Winter 5 D C 
the &me Jn Summer ; a 6 the fame Semi- 
diameter carried parallel to iti^f, after 
a complete Revoladon, c d the fame in 
Summer. Now the Angle A S ^ = C S F 
{EucLI. 15) is greater than CS c by the 
Arch F c, therefore dc e =:CS c {EucL I. 
29.) is lefs than ^ ij E= (A S a=) CS F, 
therefore the Arch d e \^ lefs than b E, 
dierefbre d will come to e in le& time than 
^toE. , 

Another Caufe of the Difference betwixt 
equal and apparent Time, is the Obliquity 
of the Ecliptic to the Equator ; by Means 
of which, Archs of the Ecliptic, bounded 
by Meridians that are nearcft to one an- 
other, are no where equal to Archs of the 
Equator, bounded by the fame Meridians > 
but fome are greater, others left: fo that 
the Obliquity of the Ecliptic to the Equa- 
tor, being greater in fome Parts than in 
others, {viz. greater near the cquinofiial 
Points, and lefs near the folfticial Points,) 
occafions alfo a Difference in the Length of 
natural Days. 

«. „ For let E Q^repreient the Equa- 
*'^\^; tor, EZCLa Semicircle of the 
Ecliptic 5 the Arch E c upon the Ecliptic, 
(fubtcnding the right Angle E ^ r) is greater 
than the correfponding Arch E e upon the 
Equator by the little Arch a c : but the 
ArcK Z n upon the Ecliptic is lefs than the 

correfjpond- 
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correfponding Arch Cp upon the Equator 
by the little Arch n 0. For Z is, by the 
Conftru£tion of the Figure, taken equal to 
Cp. 

Suppofe Etf(=E^=Z(? = C/>)tobe 
fo much of the Ecliptic as the Sun runs 
over in his apparent annual Courfe, while 
the Earth is performing one complete Re- 
volution on its Axis : fuppofe he was Yet- 
tcrday at E, when he made Noon upon 
the Meridian N E S, he is now, after a 
complete Revolution of the Earth, arrived 
at Uy and mufl therefore traverfe the Line 
or Arch a b (by means of the Earth's diur-. 
nal Motion) before he will make Noon 
again upon the fame Meridian. 

Suppofe again that the Sun was at Z 
Yefterday, when he made Noon upon the 
Meridian N Z C S 5 he is now, after a 
complete Revolution of the Earth, got as 
far. as 0^ and muft therefore traverfe the 
Line or Arch w, before he will make 
Noon again upon the fame Meridian. 
Now the Line om \% longer than the Line 
a by by how much the Arch of the Eclip* 
tic Z approaches nearer to a parallel Poll* 
tion to the Equator, than the Arch E a : 
therefore (fince the Earth always performs 
its diurnal Motion with the fame Degree of 
Swiftnefs) it will require more time for the 
Sun to traverfe /w, than a b. In the for- 
Xtitv Cafe, reprefented by m^ the natural 
Z Day 
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Day b ixx>re than 24 Hours long : then 
the equali Time gains upon the apparent 
Time, and Clocks that are well timed go 
fafter than Sun Dials. In the latter Cafe» 
rqprefented by a by the natural Day is le& 
than 24 Hours : then the apparent Time 
gains upon the equal Time, and Clocks go 
flower than the Sun. 

For the clearer lUuftration of this Mat- 
ter, let it be confidcred, that if the Ecliptk: 
lay due North and South, or perpendicular 
to the Equator, (on which Time is mea- 
fured) the Motion of the Sun in the Eclip-. 
tic would make no Difference at all in the. 
Length of natural Days, but every Day 
would be juft 23 Hours 56 Minutes, and 
the Line or Arch 6 a or mo would be re- 
duced to nothing. 

On the contrary, if the Ecliptk: lay 
par.allel to the Equator, every natural Day. 
would be exadtly 24 Hours ; and the 
Line a b and m would be equal, each 
reprefcnting an Arch which the Sun tra- 
verfes, in his apparent diurnal Motion, in 
jufl 4 Minutes. But as the Ecliptic is 
neither perpendicular nor parallel to the 
Equator j but in fcwiie Parts it approaches 
nearer to a Perpendicular, (as about the 
equinodial Points,) and in other Parts it 
approaches nearer to a parallel Pofition, 
(as about the folfticial Points,) the Arch 
which the Sun travcrfes. at die folfticial 

Seaibns, 
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Seaibns, to make Noon again after a coai« 
plete diurnal RevolutioQ> reprefented by 
c niy muft needs be longer d)an the Arch 
which he traverfes, in the iame Manner, 
about the equinodial Seafoos, reprefented 
by ^i s he (Will therefore be nine than 4 
Minutes in traverfing the Ai^ om^ and 
kfs than 4 Minutes in trayeriing the Arch 

From thefe two Caufcs, joined together, 
arifesthat Difference betwixt equal and ap- 
^parent Time, which is ex^preiTed in the 
Tables of Equation ; which (how how 
much a Clock, if it were fet exaftly wiA 
a good Sun-Dial, when the equal and ap- 
iparent Time are together, (as on thb 15* of 
Aprils and fuppoiing it to go at an equal 
Rate, meafuring exadly 24 Hours a Day 
Without any Variation) would go fafter or 
flower than the Sun-^Dial diroughout the 
Year. 

According to the firft of thefe two Caufcs 
of the Difference betwixt equal and appa- 
rent Time, (war. the Excentricity of the 
Earth's Orbit,) Clocks ihould go fafter than 
the Sun in Winter, and flower in Sum- 
mer. According to the fccond Caufe, {yiz. 
the Obliquity of the Ecliptic to the Equa- 
tor) Clocks (hould go failer than the Sun at 
the folfticial Seafons, and flower at the 
cquinoflial Seafons, Now thefe two Caufcs, 
Hrhich arc independent on each other, fome- 

times 



Digit 



zed by Google 



no The Equation of Time. PartU. 

times concur toincrcafe the Difference be- 
twixt equal and apparent Time, and fome^ 
times they correft or counteradl one an- 
other. Hence'it is, that though, according 
to the fecond Cauie, Clocks (hould go 
flower than the Sun at both the equinoctial 
Seafons, and as much flower at one as at 
the other ; yet they are about 7 Minutes 
fafler than the Sun at the vernal Equinox, 
and about 7 Minutes flower at the Autunf- 
nal. The Reafon is becaufe Clocks have 
been iofing of the "Sun all the preceding 
Summer, according to the firft Caufe 
which therefore concurs with the fecond 
Caufe in Autumn, to make them go fo 
much flower ; whereas they have been 
gaining upon the Sun according to the firfl 
Caufe all the foregoing Winter, which 
therefore countcradts and corredls the fecond 
Caufe in the Spring. 

It appears by the Tables, that fix Weeks 
after the vernal Equinox, Clocks are 3 Mi- 
• nutes flower than the Sun, which is 10 
Minutes flower than they were at the Equi- 
nox J whereas fix Weeks after the autum- 
nal Equinox they are 16 Minutes flower 
than the Sun, which is but 9 Minutes flower 
than they were at the Equinox. The Rea- 
fon why they have loft more in fix Weeks 
after the vernal Equinox than after the Au- 
tumnal is becaufe, according to the firfl 
Caufe, Clocks begin to lofe of the Sun im- 
mediately 
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O^a^Xv^^^ly after the vernal Equinox : that 

d-av^^ ^'^crefore concurs with the fecond 

after^i^^* *^^^ Scalbn. But immediately 

^pr^;^^"tumnal Equinox they begin, ac- 

sun . w *^^ ^'^ ^^"^^> '^ 8^^" upon the 
^^^n/L !^^ therefore corredls the fecond 
^"^^^t that Seafon. 
n;/&r ^^^^^^ of thefe Caufes of the 
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CHAP. X. 

0/ Parallaxes. 

TH E Difference betwixt the true 
Place of the Sun, or Planet, and 
its vtfiili or apparent Places is called its 
Parallax. By the true Place is meant the 
Place where it would appear, among the 
fixed Stars, if it were feen from the Cen- 
ter of the Earth. The apparem Place is 
where it does appear, when ieen from the 
Ejirth's Surface. This Difference is great- 
eft when the Planet is at the Horizon, and 
gradually decreafes as it rifes higher, till, 
when it comes to the Zenith, it has no 
Pa,raUax at all. 

Let C be the Center of the 
^'®- ^- Earthi O the Place of Obfervation 
on its Surface. Let QJ^ N reprcfent a 
Quadrant of the Planet's apparent diurnal 
PaA, and L V Z the Starry Firmament. 
Now when the Planet is at P, were it to 
be feen from the Earth's Center, it would 
appear in the Firmament at T ; but to an 
Obferver, viewing it from the Surface at 
O, it appears in the Horizon at H. The 

Arch 
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Arch HT, or the Angle HPT, or OPC, 
18 called its HQrt2sontaI Parallax. When 
the Planet rifcs to S, the Arch V R, which 
is lefs than H T, meafures its Parallax ; at 
N it has no Parallax at all. Thcfe are cal* 
led Diurnal Parallaxes. 

The Angle which is formed by «. - 
^ Right Line, drawn from the Earth '^' 
to the Sun, and another from the Sun to the 
Moot, at either of her Quadratures, is cal- 
led the Menfirual Parallax of the Sun. 

Dr. Hook and Mr. Plamfieed thought 
they had difcovered an annual Parallax of 
the fixed Stars, of about 45" ; p, ^jj 
that is, an Angle produced by two 
ri^t Lines, drawn from the fame fixed 
Star, to two oppofite Points in the Earth's 
annual Orbit. But Mr. Bradley has fipce 
accounted for that fuppofed Parallax an^- 
other Way. He conceives it to proceed 
from the progreffive Motbn of tlie Stars 
Light* 

The Sun or a Planet's Dlilance from 
the Earth, and confequently its real Mag- 
nitude, is found by its Parallax. For in 
every Triangle, if two Sides and one A^le^ 
or one Side and two jhgles, be known, all 
the other Sides and Angles are certainly 
foand by Trigonometry. Thus in the 
Triangle OPC (Fig. X.) the Side OC 

» Mi/of. Tran/afi. N« 406. 

I 2 (which 
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(which is the Earth's Semidiamctcr) being 
known, and the Angle at O, which is a 
right Angle 5 if the Angle at P can alfo be 
found, ^he Side P C, which is the Planet^s 
Diftance from the Earth, is aHb difco* 
vered *. And the Diftance being once 
known, the true Magnitude may be com- 

Euted from its apparent Diameter. For, 
aving the apparent Diameter, we can 
find, by the Help of trigonometrical Ta- 
bles, what Proportion its real Diameter 

XIII ^^^^ ^^ ^^ Diftance. For let 
*' * D E be the apparent Diameter, 
feen by an Eye at F ; then as the Radius of 
a Circle is to the Tangent of the Angle 
D F E, fo is the Diftance F E to the real 
Diameter of the Objedt. • And from the 
Diameter, the Magnitude of a Globe is 
eafily computed. 

Aftronomers have contrived various Me- 
thods for finding the Parallax of the hea- 
venly Bodies -, for a Specimen of which take 
the following, from Dr, Keili's Aftronomical 
Ledhires, Led. XXL 

In an Eclipfe of the Moon obferve when , 
both its Horns are in the fame vertical 
Circle, and then in that Moment take the 
Altitudes of both Horns : The Difference 
of thefe two Altitudes being halfed and 
added to the leaft, or fubftradted from the 

* Becaufc ai tb« finp of P is to O C, fo is ibe radius to 
PC. 

greateft, 
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greateft, does give nearly the vifible Alti- 
tude of the Moon's Center : But the true 
Altitude is nearly equal to jhe Altitude of 
the Center of the Shadow at that Time. 
Now we know the Altitude of the Center 
of the Shadow, becaufe we know the Place 
of the Sun in the Ecliptic, and its Depref- 
iion under the Horizon, which is equal to 
the Altitude of the oppofite Point of the 
Ecliptic, in which is the Center of the Sha- 
dow. And therefore we have the true Al- 
titude of the Moon and the apparent Alti- 
tude, whofe Difference is the Parallax^ which 
will therefore be known* 

^2. ^2 ^2 "" BD on <^S «p ^2 "" oj gp ^2 "P n» nn gB nn gj IS ^S 

C H A P. XI. 

Of the Fixed Stars. 

TH A T the Fixed Stars are at a very 
great Diftance from the Earth, may 
be concluded from the North Pole of the 
Earth pointing as diredly to the Pole Star f^ 
when the Earth is at Aries, as when it 
is at Libra ; though thofe two Points in 
the Earth's Orbit are at the Diftance of 
1 62,000,000 Miles from each other, which, 

♦ The Pole Star is a Star of the fecond Magnitadc, in 
the Tip of the Tail of the liitU Bear, and is very neaf t^^ 
cxaft I'lorth Pole of the World. 

I ^ it 
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it ieems, amounts^ to no more than an in- 
fenfible Point, in relpedl to the Diflance of 
the fixed Stars. 

The fixed Stars being vifible to us at fuch 
a vaft Diftance, malces it highly probable 
that they are very large Bodies. 

They are protoably alfo at vaft Diftances 
from one another, which may be one Caufe of 
their appearing oif fuch different Magnitudes. 
They feem, by the Luftre of their Appear- 
ance, to emit Light like the Sun; and, 
indeed, if they only rcfleded Light, they 
could hardly be vifible to us at all at fo great 
a Diftance. 

Scarce 2000 Stars can be feen by the 
naked Eye; hut ten, or, perhaps, twenty 
times more, may be difcerned by Tele- 
fcopes. 

Thus, in the Pleiades, where only fix 
Stars are to be feen with the naked Eye, 
Dr. Hook counted 78 with a Twelve-foot 
Telefcope 5 and with longer Tclefcopes he 
difcovered a great many more. (See his 
Micography^ p. 241.) And in the Conftel- 
latioii Orion^ where but 62 Stars can be 
counted with the naked Eye, 1000 have 
been numbered with the help of Tele- 
fcopes. 

. Can we think that God made thefe vaft 
and numerous Bodies only to twinkle to us 
in the Night ? Or is it not a more rea- 
fonable Conjedure that the fixed Stars are 

all 
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all Suns with planetary Worlds moving 
round them, like our Sun ? which» per- 
haps, is no other than one of the fixed 
Stars. 

All the fixed Stars are like the Sun, 
immoveable in their Places, but all of them 
arc not invariable as to the Liiftrc of their 
Appearance. Some of them appear and 
difappcar periodically, as that in the Neck 
of ^e Wbale^ which is invifible for eight 
or nine Months in the Year 5 and in the 
other three or four Months of its Ap- 
pearance, it is continually changing its 
Lufture and Brightnefs ; which may, per- 
haps, be owing to the Star's being covered 
with dark Spots, fuch as we fee in the SuUj 
over the greateft Part of its Surface. And, 
fuppofing it to have a Rotation on its Axis, 
like our Sun, but flower s it prefents, at 
fome Times, its bright Part to our View, 
upon which it becomes vlfible ; at other 
Times it turns its dark Side to us, and then 
we cannot fee it. 

New Sars have alio been obferved to 
appear, as one in the Sivans Brea/ly which 
was firfl taken Notice of by Kepler ^ in the 
Year 1600. And old Stars have difap- 
peared, and become invifible. For In- 
ftance, one in the Pleiades, which were 
formerly feven Stars, and arc called fo ftill, 
though no more than fix have been vifibic 
to the naked Eye for feveral Ages paft. It 
I 4 fcems 
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feems the feventh 'was • loft as long ago as 
Ovid's Time, by this Vcrfe in the third Book 

of his Fajii : 

^afiptem dici^fex tamen ejfefoknt. 

And we are aiTured by the Catalogues of the 
fixed Stars, which were made by the an* 
cient Adroflomers, and even fb late as by 
Tycbo^ that feveral Stars were obferved by 
them, which are now become invifible. 
But whether thefe are periodical Stars, like 
that in the Wbak's Neck^ only with a flower 
Motion ; or whether the new ones are new 
Creations \ and whether the old ones, that 
have difappeared, are burnt out and extin* 
guifhed ; are Matters which furpafs the 
Knowledge of the Philofophers of this 
World. 

COROLLARY. 

From this View of the fixed Stars, a 
probable Argument may be deduced for 
the Earth's diurnal Motion^ viz. that fuch 
a Motion of the Earth is more probable, 
(as being more agreeable to the Wifdom 
of the divine Architect) than the diurnal 
Rotation of all jhe fixed Stars, as well as 
of the Sun and Planets round the Earth. 
To illuftrate this Argument, fuppofe but a 
Jiundred Men fitting round a great Room, 
attending on a Lecture of Geography, and 

a com- 
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a common Terrcftrial Globe placed in the 
midft of them. Now which would be the . 
teft Way to fliew all the Parts of the 
Globe to each Perfon fucceffivcly ? Whether 
by turning the Globe round its Axis j or, 
by a vaft deal of Machinery and Wheel- 
work, to make the Room, and all the Seats 
in it, turn round the Globe ? Which Way 
any wife and fkilful Man would take, in thia 
Cafe, is eafy to determine. 

It is a further Probability on the Side of 
the Earth's diurnal Rotation, that Venus^ 
MarSy and Jupiter^ are certainly known 
to revolve on their Axes ; and it is highly 
probatde the Earth does fo too. As for 
Saturn and Mercury^ the one is io remote, 
from us, the other fo near the Sun, that 
we have not been able to difcover any 
Spots on the Surface of either of them j by 
.which to judge whether they revolve on 
their Axes or no. Another and more cer- 
tain Proof of the diurnal Rotation of the 
Earth is deduced from the Shape of it, 
which is an oblate Sfbaroide^ having its 
Diameter at the Equator above 30 Miles 
longer than from Pole to Pole. This, no 
doubt, arifes from a diurnal Rotation ; as it 
is certain that fuch a Rotation of the Earth 
muft neceffarily give it the fame fphsroi- 
dical Forn^ which it is found in Fa6t to 
bear. 

As 
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As for thofe Scripture Exprcflions. The 
Suiis rifing and going down^ running bis 
Race, Jianding Jiill^ &c. they are true and 
proper Deicriplions of the Phsenomena) as 
they appear to us ; but by what Motions 
thoife Phenomena are occaiioned, diefe Ex* 
preffions not do at all determine. 

That fome Part, at kafl, of the Account 
of the Sun and Moon's {landing flill in die 
IP* Chapter of Jojhua^ is merely a Dc- 
fcription of the Appearance, is evident, in 
that the Sun is faid to Jiimd upon Gibeon^ 
and the Moon in the Valley of j^ahm. Now 
Gibeon and Jjalon^ and indeed the whole 
Land of Canaany lies in too Northern a La- 
titude for either Sun or Moon ever to be 
vertical too, or diredly over, any Part of 
it. However, this was a juft Defcr^tion 
of the Phsenomenon as it appeaDed to 
Jojkuat in the Place where he then was» 
where the Sun feemed to be upon Gibeon^ 
and the Moon over the Valley of jlfakn j 
(juft as the Sun often appears to us to be 
direftly over this or that Tree or Steeple, 
though we know the Place to wbidi he is 
then really vertical is fome Thoufands of 
Miles o£) But if Jojbua had been then 
in another Part of the Country, the Sun and 
Moon would have appeared to him, not as 
over Gibeon and Aja/on^ but over other 
Places 5 while yet, in Reality, neither of 
them were over any Place that he could 

then 
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then fee. Now if one Part of Ac Ac- 
count, n)iz. that which refpcdls the Place 
of tlie Sun, be nothing die but a Deicrip- 
tion of the Phsnomenon^ as it appeared^ 
and not as it was in Reality ; I fee no Rea- 
fon why the other Part, refpedling the 
Sun's moving or flanding flill, ihould be 
underftood any otherwife. And I ihould 
think it might as well be proved, from this 
Text, that the Sun did then depart from 
the Ecliptic, and came at leail: 7 Degrees 
Northward, to ftand over Gibeon 5 as that, 
it is the. Motion of the Sun> and not of the 
Earth, which occaiions the Succcifion of 
Days and Nights. 
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PART III. 



CHRONOLOGY, 



CHAPTER I. 

Of the Divifions of Time. 

H H E moft common Divifions of 
(^ Time are into Days^ Hours, 
^ Weeksy Months and Tea^s. 

I. Days are either Natural 
or Artificial 

A Natural Day is the Space of Time 
which flows while the Sun goes from any 
Meridian to the fame Meridian again ; or 
from any Hour one Day, to the fame Hour 
the next Day. Thefe Days are atways of 
the fame Length, viery nearly. 

An 
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An jirtijkial Day is from Sun-rife to 
Sun-feJ:. Thcfe Days are of different 
Lengths, at different Times of the Year, all 
the World over, except at the Equator and 
the Poles. 

Different Nations have begun the natural 
Day differently. 

The Jews began tlfe Day from Sun-fct. 

The Babylonians from Sun-riling. 

The Egyptians from Midnight ; in which 
they are followed by mofl modern Natiott$ 
oi Europe. 

Only the y^r^w/«^rj begin the Day at 
Noon, and count 24 Hours till the Noon oi 
the next Day, and not twice twelve, accord- 
ing to vulgar Computation. 

]L Hours are alio either Natural or 
Artificial. 

A Natural Hour is the 24* Part of a 
natural Day. The Hour is divided into 
60 Minutes ; the Minute into 60 Se-- 
conds, &c. 

An Artificial Hour is the 12*^ Part of the 
artificial Day^ or Night. This was ufcd by 
Ibme of the Ancients. 

III. A Week is a Syflem of feven 
Days. The Firfl is called Sunday^ or LorcTs" 
Day. The Second, Monday^ &c. In Latin 
they are named after the Planets. Sunday 
is Diei SoJis ; Monday, Lunce i Tuefday, 

. ^ Mart is J 
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Mortis ; Wedncfday, Mercurii ; Thurfaay, 
Jovis y Friday, Veneris ; Saturday, Sa- 
turni^^ 



• The ancient Sayetms had a great many Idols, feven of 
which were appropriated to the feven Days of the Week^ 
becaafe of fome worfhjp that was paid to each Idol on its 
refpe6tive Day, 'vi%. 

I. The Sun. 

z. The Moon. 

3. Tuisco, who had been a Man of great Renown among 
the Germans, after whom they called themfdves Tuitfien^ 
th^ is, Tmtjbmen ; from whence comes the modern Name 
DutcbfniM. The t^trdDay of the Week was efpecially de- 
dicated to (he Worfhip of this Idol, which was therefore 
called Tm/dajf, or Tuc/daj. 

4. WooENy who had been a famoas Warrior, and wu 
therefore honoured as the God of Batde, in like Manner 
as Mars was among the Ramans, He ^as chiefly wor- 
ihipped on the fourth Day of the Week, which was called 
Wodenfiay or Wednefday. 

^. TH0R9 the God who was fappofed to govern the 
Winds and Clouds, and to whom they prayed for fea- 
fonable Weather, and that efpecially on the fifth Day of 
the Week, called therefore Thorfday or Thurfdtvf. 

6, Frica» a Goddefs, reputed the giver of Peace and 
Plenty ; for which Gifts they prayed to her chiefly on the 
pxtb Day, which was therefore called frigedeadi from 
whence comes the Name Friday. 
^ $SATSR> to whom they prayed for Protedion, Free* 

"y. dom and Concord i and aJfo for the Fruits of the Earth. 
fie was worfliipped on x\it/rventb Day of the Week, which 
therefore received the Name Sioter'^iay from this Idol ; or, 
as we now write it, Saturday. 

The Romans finding, or fancying, fome Refemblance 
between the Attrtbutes of thofe Saxm Idols, and feveral 
of their Gods, imagined them to be the fame* As Wodtn 
they fuppofed to be Mars, TJbor to be yufiter the Thun- 
derer ; Friga to be Fgmu the Goddefs of Love and Priend- 
ihip ; and efpecially becaufe f^enus was honoured by them 
on the fiune Day of the ^eck» Seater they miftook 

^ for 
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Ch* I. , T!he Divijms of Itme. 1 27 

IV. Month's zrc either j^rmomual at 
Civil. 

The jiftrommical Month is either Liunar 
or Solar. 

The Lunar Month is that Space of Time 
vAach, the Moon takes up in performing its 
Courfe through the Zodiac. 

The Solar Month is that Space in whic^ 
the Sun goes through one Sign, or 30 De^ 
grees of die Zodiac. 

The Civil or Kakndar B/kntb confifls di 
a certain Number of Days, according to 
the Laws or Cuftoms of different Coua- 
tties. TheEngliih, and moft other Euro- 
pean Nations, make 12 Months in a Year, 
viz^ January^ Febrtiary^ Marcby April, May^ 
Jmey July^ ^gn/l^ September y O^oher^ No- 
vember^ December^ 

The Number of Days in each Month is 
found by the fdbwing Canon. 

Thirty Days hath September^ 
April, June, and November, 
Febrtuay hath Twenty-eight alone, 
AU the reft have Thirty-one. 

for Saturf/t merely becaufe of the like founding of the 
Name. 

Vid. Ferfiegan*s Riftifutign of decayed LtteWgence, 
Page 68. » -. 

V- Years 
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V. Years are again either J^rommkal or 

CwiL 

^he Aprommical Tear is either Bohr or 
Lunar. 

The Solar Year is SidertaJ^ or ^rf>picaT. 

The Siderial Tear is the Space that flows 
while the Sun is pafling from any fixed 
cStar^ to the fame again. It confifts of 
365 Days, 6 Hours, 9 Minutes, 14 Se-. 
conds. 

The Tropical Tear is the Space that flows 
while the Sun pafles from cither Tropic, or 
firom any Point of the Ecliptic, to the fame 
again. This is fbmewhat Ihort of the Si- 
derial Year, bccaufe every Point of the 
.Ecliptic goes backwards about 50 Seconds 
of a Degree in a Year, (as was (hewed 
Part II. Chap. 3.) thereby meeting the 
Sun, as it were j which makes the Sun re- 
turn to the fame Point of the Ecliptic, a- 
bout 20 Minutes of Time before he ar- 
rives at the fame fixed Star, where that 
Point of the Ech'ptic was when the Sun 
was in it a Year ago. The Tropical 
Tear therefore is fliorter than the Siderial 
Teary and confifts of 365 Days, 5 Hours, 
48 Minutes, 57 Seconds, 

The Lunar Tear is either Wandering or 
Fixed. 

The 
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The Wandering kmar Year confifts of 
\% lunar fynodical Moilths \ which Wants 
It Days of the. folar Year. This Year is 
ufed by the iMrh and other Mahimetuiu ; 
fo that the Beginning of their Year is per* 
petually (hifting through the ieveral Seatons^ 
and it revolves in 32 Years. 

The Vixed Lunar or Lma-folar Tear 
confiAs fometimes of 12 fynodic^ Months, 
fometimesof 13 j as will be fhewn after* 
wards. 

The OW/ Tear is either Julian or Gre-- 
gorian. 

The Julian is fo called from Juliui 
Cafar^ by whom it Wdis fixed 40 Years 
before Chrift* It confifts of 365. Days ; 
only every fourth Year, which is called 
B\ffextiky ox Leap Tear^ confifts of 366* 
The additional Day is now put to the End 
of February^ fo that February has that Year 
29 Days : But in the ancient Roman Ca- 
lendar the fixth of the Calends of Marcb^ 
anfwering to our 2/^ of February^ was that 
Year reckoned twice over ^ from whence is 
the Name Bijfextite. 

The Gregorian Tear is fo called from 
Pope Gregory XIII. by whofe Order the 
Calendar was reformed A. D. 1582. It 
begins at prefent 1 1 Days before the Julian. 
Every centeflimal or hundredth Year from 

K the 
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130 7^^ Dtvifiom ofTtrm. Part IH. 

the Bhth of Chrift, as 1500, 160.0, 1700, 
&c. is Leap Year, according to th^ Julian 
Account J but according to the Gregorian^ 
it is always a common Year, except when 
the Number of Centuries can l?e divide 
ed by 4 without a Remainder, for then it 
is Leap Year. Thus the Years 1600 anc} 
'2000 arc Leap Years 5 but the interme- 
^diate centeffimal Years are common ones. 
&o that the Gregorian Year,, or New Style^ 
which is now generally ufed, gets before 
the Julian, or Old Styk^ 3 Days in 400 
Years. 

* 7b know if it be Leap Year. 

Leap Year is given, when four will divide* 
The Qent'ries compleat, or pdd Years be- 
fide. 



Ex AM tug ^r 1766. 



66- 


4-4^ 


a, ntt Letp Y«tr. 




4>i6(i not Leaf Vaar. 






Example 


for 


2000. 


20 -r 


-4reiDi 


> 0| Leap Ytar. 




4)ao(o Leap Year. 
5 

CHAP, 
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Ch. ?. Q^<^ALENDAJRS. jjl 

C If A P. II. 

Of C A L EN D A R S. 

THE Calendar (in Arabic M-Mdnadh^ 
from whence is the Englifli word Al- 
tnanack\ is a Table, in which all the Days 
of the Year are fet down fucceflively • with 
Holy-DajSy both ec,clejiafiical and ci^tl^ TtrmSy 
'^c. marked -in their proper Places. This 
Table of Days is divided in^o 52- Weeks, of 
7 Days each, and i Day over, by Means 
of the firjft Seven Letters of the Alphabet 
A, B, C, D, E, F, G, perpetually recurring 
throughout the Year. A ftands againft the 
ift of January. B againft the 2d, and fo 
on to December the 31ft, which has A join- 
ed to it. The Letter which ftands againft all 
the Sundays of the Year, is called the Do- 
mifiical or Sunday Letter^ for that Year. If 
January the ift be JSunday^ A is the Domini-- 
cal Letter y which ftands againft every Sunday 
throughout the Year, except it be Leap 
Year 5 for then the Dominical Letter changes 
at the End of February^ moving a Letter 
backwards : fo that G will be the Sunday 
Letter during the Remainder of the Year> 
for the Dominical Letter always fliifts back- 
wards, as from A to G, from G to F, and 
|C 2 from 
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from F to E. If E be the Dominical Let- 
ter this Year, D will be the next. 

♦ T^o find the Dominicsu Letter^ any 
Year. 

Divide the CentVies by 4 s and twice what 
does remain 

Take from 6 5 and then add to the Num- 
ber you gain 

The odd Years and their 4* ; which di- 
viding by Seven, 

What is left take from 7, and the Letter \i 
given. 

Example y«r 1766. 



i7-r4 remaint i 
4+66+i6r:86 
7— iZifSiEy the Dofninical Letter* 



* EvQiy common Yoflir brings Ae Dominical Letter 
one backward, and every Leap Year tnm ; therefore to 
any Number of Years, under loo, add its 4«*» Part for 
the Leap Years, omitdng Fradions ; and tbe Sam will be 
the Number of Times the Letter has fiiifted backward 
during thit Number of Years, which being divided by 7, 
the Remainder will be the Number of the Letter of the 
prefent Year, reckoning from the Letter belonging to 
the lad centeflimal Year in a retrograde Order • or the 
Complement of the Remainder to 7 will be the prefent 
Dominical Letter in a dired Order, as will appear by the 
*■ »»r«tMnn. Example* 

Let 
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C!l« 2* ' CyCALENDARB. 133 

, By the Dominical Letter, you mai compute 
m vfbat Day of the Week any Day of the 
Month ivill fall throughout the Tear, by the 
foUomng Canon* 

At 

Let the Letter of tlie laft centeffimal Yetr be G, and 
fiippofe the given Year to be 77. 

77+t^'96 5b«kw«d£nmia=iB. 

When the centeffimal Year, which ts the laft of the Cen- 
tury, \%cowmumi that Century will bring the Dominical 
Letter two forward ; ( 100 Years -f 24 Leap Years => 1 24 ; 
124-7*7 Remains 5 ; 7 — 5=2). But when the laft 
Year is Liop Tear^ that Century will bring the Domini* 
cal Letter but one forward (loo Years + 2$ Leap Years 
= 12c ; 125 -f7» Remains 6 ; ^ 7—6^1), Confe* 
qnentty^ 4 Gregorian Centuries will compleat a Revo- 
lution of the Letter : Thus the Dominical Letter is for 
the Year 1600 A ; 1700 C ; 1800 £ ; 1900 G ; 2000 
A ; Sec. Now as A, the fixth Letter backward from 
G, is the Dominical Letter of a Bijixtik centeffimal 
Year, (which is when the Number of Centuries is divi- 
fible by 4 without any Remainder] the Hole to find it 
ontil the next hundredth Year will be. To divide the odd 
Years, their 4<^ Part, and 6, by 7 ; and the R«mainder 
fobftraAed from 7, will give the Number of the Letter, 
reckoning A i, B 2, fee. But as the firft common' 
Century itrines it two Letters forward from A, or two 
}efs backward from G, the Remainder, after dividing 
the Centuries by 4, muft be doubled ; then 6-— 2=4, 
therefore 4 muft be added to the odd Years and their 
4t>» in order to find the Dominical Letter till the laft 
Year of the fecond common Century ; and, for the fame 
Reafon, z muft be added in the next Century, ^nd o in 
the fourth. Whence it eafily appears, that the Rule for 
finding the Dominical Letter may be abridged during the 
preient Century to this : 

Divide the odd Years, their fourth and four by feven. 
What is left fubftrad from feven the Letter is given. 

K 3 R X- 
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134 Of Q^CI^B, Pan in. 

II 3 4 5 6 

At Dover Dwells George Brown Efquire^ 
78 9 10 II 12 

Good Chriftppher Finch, And Dayid Frier, 

Where the 12 Words ahfwer to the 12 
Months J the firft Letter of each Word 
ftands in the Calendar againff the firft Day 
of the Gorrefponding Month, as A agaihft 
"January the ift, D againft February the 
J ft, &c. Suppofe B is the Dominical 
Letter, I would know on what Day of 
the Week June the 24^^ falls that Yean 
E ftands againft June the ift, per Canon, 
Remember that the ift, 8^ I5^ 22', 29^ 
is the fame Day of the Week in each 
Month. Now if B be Sunday^ E is JFed^ 
nefday \ therefore June the 22** is Wednefday^ 
and the 24* is Friday. 

CHAP. III. 

0/* C Y C L E S. 

CYCLES, or Periods, are fuch Spaces 
of Time as revolve into themfelves 
again j of which Soft the moft confider-r 
able are, 

r of the Sun, 
Th? Cycle < of the Moon, 

C of the Roman Indidlion. 

I. The 

EXAMPLE for 1766. 
$6+i£4-4jr7=86-|- 7=112^, or 2 remains. 
7 — 2=5 = E> the Dominica) Letter; and fubftituting 2 for 4 
in the fir(t Line, the Rule will hold for the next Centurv, 
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Gh;3* Of Cycles. 135 

' I. The Cycle of the Sun confifts of 28 
Years, which contain all the poflible Com- 
binations of the Dominical Letters, in re- 
{pc&. to their fucceffive Order; as pointing 
out common Years and Leap Years: fo- 
that after the Expiration of the Cycle, the 
Days of the Month return in the fame Order 
tb the faitae Days of the Week, throughout 
ihe next Cycle. Except that upon every 
centeffimal Year, which is not a Leap Year, 
the Letters muft all be removed one Place 
forward, to make them anfwer to the Years 
of the Cycle. For Inftance, If the Year 
1 800 were a Leap Tear^ as every centeffi- 
mal Year is in the Julian Account, the Do* 
minical Letters would be E D, and C 
would be the Dominical Letter of the next 
Year j but as it is a common Tear in the Gre- 
gorian Account, D is the Dominical Letter 
of 1 80 1, which anfwers to the 18'^ of the 
Cycle; C to the 19'** &c. until the next 
centeffimal Year. 

The Dominical Letter of each Year in 
this Cycle, until the Year 1 860, appears in 
the following Table. 



I DC 


6 D 


II E 


16 . 1-1 


21 Gf 


20 


G 


Z B 


7 <- 


12 C 


.7 ED 


22 E 


27 


F 


3 A 


8 B 


13 CB 


18 C 


23 D 


28 


E 


4 G 


9 AG 


14 A 


19 B 


24 C 






? FE 


10 F 


K G 


20 A 


5C BA 







K 



2. The 
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136 0/" Cycles, Part III, 

2. The Cycle of the Moon is a Period 
of 19 Tears, after which the new an4 
&11 Moons return on the iame Days of 
the Months i onjy 1 Hour 28 Minutes 
iboner ; So that cm whatever Pays the 
new and full Moons fall this Year, they 
will happen 19 Years hence on the Gime 
Days of^ the Months. Except when a 
centeflimal common Year falls within tha 
Cycle, that wiU remove the new and full 
Moons a Day later in the Calendar, than 
otherwife they would have fallen y fo that 
a new Moon whiph fell, before the centeC- 
fimal Year, fuppofe on March lo'', will 
fall 19 Years afterwards on March 11*. 

The Number of the Years in this Cycle 
is called the Prirmy from its ufe in pointing 
out the firft Day of the Moon (Primum Lu-^ 
na) and the Golden Number^ ^ deicrving to 
fee writ iff Letters of Gold. 

The Qolden Numbers are thofc placed in 
the firfl Column of the Calendar, betwixt 
March 21 and Jpril i8^\ both inclufive, 
to dpnote the D^ys upon which thofe full 
Moons fall, which happen upon or next 
2&tv March. 21ft in thofe Years, of which 
they are refpCiSively the Golden Numbers. 
Th? day of fqch full Moon, or the Num- 
ber of Days from March ift to that Day in-f 
cluftve, is called" the Pafchal Limit y the next 
Sunday after which is Eafter Day. From 
vyhencc it appears th^t Eafter can never fall 
3 foonef 
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Chr3* QfCyciESt 137 

iboner than March 22^ nor later than AprU 
Z^'^^ becaufethofe two Days are the earlidfc 
and kteft Sund^s that can poffibly fall next 
after the frftfuU Moon m or after the 21ft 
of March* Thefe Numbers {o placed will 
mark the Day of the Paffhal Umky 'till 
the Year 1 900, when they will need ibme 
Alteration, as may be fecn in Tie Earl (f 
Macclesfield's Remarks upon the Sqfar aiui the 
Itunar Tears^ in Philof. Tranfa&. N* 495, 

3. The Cycle of die Roman IndiSiion is 
a Period of 15 Years, which was ufed ty 
the zncitnt Romans^ but for what Purpow 
is not now known. It is however ufeq by 
the Popes, who date their A£h by the Years 
of the IndiSion. 

^be Golden Number, Cyde of the Sun, 
and Indi£tion are fotfnd for any Tear If 
this Canon« 

When I, 9, 3, to the Year have added been. 
Divide by Nineteen^ Twenty ^ghty Fifteen : 
Py whgt remains each Cycle's Year is feen •f'. 

Ex- 



f The Reafon of adding thefe Numbers, a;/«. i for 
the Golden Number^ 9 for the Cycle of the Sun^ and ^ 
for the Indiiiion^ to the Date of the Chriftian i$ra« is 
)>ecaufe fo many Years of the refpedive Cycles were e- 
lapfed when the ChriHis^n' i£ra began. If then you di- 
vide the cqrrent Year of Chrift» with the Addition of the 
refpe6Uve Number,, by the whole Number of the Cycle, 

tht 
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jjS^ . ^ 1766 1766 . 
^ 2- - ? 

57 9i >6 

HCR. rndic* 

. Thefe three Cycles, multiplied ipto one 
3B0thet y that is, 28x19x15, amount to 
7980, whicK IS called the yulian 'Period, 
after which the. three foregoing Cycles will 
begin again together* This Period had Its 
imaginary Beginning 710 Ydars before the 
Creation, and is not yet complete. It is 
much ufed in Chronological Tables. 

the Qaotient (hews how many compTeat Cycles have'nih^ 
outy fince the beginning of that ia which the Chriitian 
^a commenti^,. ancPuie Remainder, if any( ihews the 

Srefent year of the Cycle ; if there be no Remainder it is 
^.e laft Veai^ which compleeti thc^CycIe^ 
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CHAP. IV. :. 

Of /i6^ E P A c T, . 

TH E Epadt is a Number arifing^fronai 
the Exc^fe of the; Solar Year atovcf 
the LuAar, of 12 fyoodigal Months, which 
Excefs is 1 1 Days ; or the Epafl: of* any 
Year exprefles the Number of Days, fropi 
tHe laft new Modn of the old Year, (which 
was the beginning of the preient Lunar 
Year) to the ift of January. The firil 
Year of the Cycle of the Moon the Epad 
is o, becaufe the Lunar Year begins with 
the Solar. On the fecond, the Lunar Year 
has begun 1 1 Days before the Solar Year, 
therefore the Epadt is li. On the third 
it has begun twice 1 1 Days before the So* 
lar Year, therefore the ]Sp^<^ is 92. On 
fhe fourth it begins three tinies 11 Days 
iboner tha(i the Solar Year; the Epadfc 
would therefore be 33, but 30, being an 
intire Synodical Month, muft that Yeai? 
be intercalated j or that Ycv muft be recki^ 
oned to confift of 13 Synodical Months, 
and there xemains 3, which is the tru? 
Epaft of the Year ; and fo oh to the EncJ 
of the Cycle, adding 1 1 tp the Epadl of 
the laft Ye^, aqd always rcjcfting 30, gives 
3 the 
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Ac Epad of the prfefent Year. Thus to 
adjuft the Lunar Year to the Solar, throu^ 
the whole Cycle of 19 Years, 12 of them 
muft confift of 12 Synodical Months each, 
and 7 of 13, by* adding a Month of 30 
Days to every Year when the Epa(3 would 
exceed 30, and a Month of 29 Days td the 
Ittft Year of the Cycle, which make in all 
209 Days, /• r. 1 9 X 1 1 ; fb that the Interca-- 
hry or EmboKmean Years in this Cycle are 
4,7, 10,12,15,18, 19. 

♦ A general Ruk to fnd the Gregc^iao . 
Epaa. 

Let the CentVies by 4 be divided, and then 
What remains multiplied by the Number 1 7 ; 
Forty- three times the Quotient, and 86 

more 
Add to that; and dividing by 5 and a 

Score } ^ 

From 



* If the new Moons returned exadly at the fame Time 
after die Expiration of 19 Years, as the Qooncil of Nice 
fuppoied they woald do (when they fixed the Rule for 
the Obfervation of Ealler, and marked the Days of the 
new Moons in the Calendar for eadi Year of the Lunar 
Cycle) then the Prime multiplied by 11 would always 
give the Epad : But in a Julian Century the new 
Moons anticipate, or happen earlier than that Council 
imagined they would, b^ -/^ of a Day. In a Gregorian 
Common Ctntwy^ which is one Day fliortar than a Ju- 
lian Century, they happen |^ of a Day later (i Day 
— 5fj=:f5-) Now 1^x5=1^ for the three tommm Cen- 
turies ; bat ^^ being fub,ftraded on acconot of the Grego-r 

nan 
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Ch. 4. Ta^EpACT. 141 

From II times the Prime» fabfirad the 

laft Qupte, 
And r^cdling the Thirties^ gives Ac E- 

paft you fought -j*. 

Ex AM?LE for tj66. 

1 7-^4:5:4 ffmainii 
tXi7=H 7 

43X4+«^+i7=*75 
»7S-r-«S=»» , 
aixi9(O.No.)=so9 

ao9— iis:x98 
i98-f30=:i8=iEpia. *5)a7S(ii 
as 

♦ Tc> /»i the EpaSi until the Tear 1 900* 

The Prime, wanting one multiplied by i r. 
And the Thirties rqeited, mc Epad is 
given ^f-* 

Example 

rian Sjfextile Cenimy^ there will remain 4|."' Therefore 
in 4 (jrregorian Centories the new Moons will happen 
later by ^ of a Day* and the Epads muft be decreafed 
accordingly. At preient the Gregorian Epaft is 1 1 Days 
fhort of the Jolian EpaA i bat the Qnotienfr of tbe.Nnm- 
ber of the Centuries divided by 4, which at ^is tine 
is 4» multiplied (as the Rule diredls) bv f|, with the 
Addition of the Remainder i multiplied by 4{« makes 
in air bat '|| or 7 Days + ^^» therefore || i. i. 3 Days 
•f i\ muft be added to compleat the 1 1 Days 1 and the 
Rule thus adjufted to the preient Time will hold trae ever 
afterward. 

^ *t The.ReaToQ of this Rule is, that the laft Cluotient 
which ^ to be fubftradted from 11 times the rrime» 
according to the* foregoing gener al Role, w ill al ways be 

ti — yntil the Year 1900. ,Now Prime — 1 X u =,Prime^ 

XI1'--2U 
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ExAm*ple. 

G.N^r:l9; 



G.N<». 19—1x11=198 

X98-r30=i8=:Epaa. 



II 



A Table of the (JIdilen Nombefs »n4 
their cSbB'efponding i^pads i^iltil t]»e Yeat 
1900*' - 



d.N.Epac. 


G. N. Ep. 


G. N. , E_p. 


G.N. Ep. 


I -- 6 


6 ~ is 


n — 20 


lis ~ IS 


2 — II 


7 - 6 


12—1 


17 — 26 


3 —. " 


-8.^ I, 


ij -^ " 


i8 - 7, 


+ «-• s 


9 — 2^ 


14 — 2y 19 — igf 


5 — . H 


,!° -.9 


•' r. + 


1 



Bailor Q¥ty be computed from the £p^ 
by the two following Canons*. 

* To find Eafter Limits or the Day of 
tJ5e Pafchal FuM Mooft, from Mardh 
tbi ifi inclujhe. 

Add fix tb the £pa<3:, rged 3 times lo, ^ 
What's left take from \$o, the Limit you 

gain : r 

Which if 50, one left you mujft make it, 

and even 
When 49 too, if Prime's more than 1 1 •}•*. 

Example 

*t When tie Epaft is o» the next full Moon after 
March the 2lft» will happen on April the 13^^ to wh!th 

aidd 
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' * * * 1 ' 


^paftqci^ - • - 


EpaazriS 


Jt 


i8+6=:2j 


**' 


50 — 2j^::i26zzLimit* 


JO : , 


' 


20zzl4mit^ 



By the Limits and Dominical Letter to 
/' /W Eaftw I>ay. 

'^f.t!h6 ttCtter and \ from the liimk-ydu takq. 
And What's' left from next Nuniber Which 

: Seyens will mkke ; 
•Adding- then to the Limit what taft dods 

remain, 
You the X)ays from St. Da\^id*s to Eaftcr 
- obtain "f. ^ 

Example 

sdd 31 for the Days in Marcb, ^nd the Sam 44 is tHe 
LiinU. From this Number therefore the £pa£t is to be 
fubflradted, but only when it is lefs than 24; becaufe 
the Remainder, or Limit is^ never to fall ihort of 21. 
When the £pa6l is more than 24, 30 muft be added to 
44, and it muft be fubftra£led from 74.^ But when it 

• is' 24 it muft be taken from 73, fince the Limit is never 
to exceed 49. Likewife when the Epad is £{, it muft 
be fubftraded from 73, if the Golden Number be mose 
than II, according to the Tables and Directions for 
placing the Golden Numbers, to point out the Days of 
the.Pafchal fu ll Moons in the new Calendar. Now 44-- 
Epa6l=:5o— Epaa-f.6 therefore add 6 to the Epad and 

^ fttbftra^l from 50, which is more convenient in working, 
and the Rule will hold in all Cafes. 

t The Reaibn of this Rde is becaufe D ftands againft 

Marfb the. 1 ft, which is^4 Letters (hort of the next A in 

/ ' the 
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Ex AMPLE j^ 1766. 

IJiiiit.=a6, Dom. Let A=i Liiiut=:26 £=$ 
5+4=9 ^ jL 

16—9=17 I »7 9 

ai<-«i7=:4 - Jtistncxt Seveai* 

itf+Arijo • 4 

March 30 Bafter Day a6=:IJmit, 

( \ , ' ' 30 Days* 

March 3C>:=Eafter Day* 

The Age or Change of die Moon may 
T)e foundy pretty nearly> by the following 
Canon, in whioi the 12 Numbers anfwer 
to die 12 Months, be^ning with January. 

Janus o, 2, I, 2, 3, 4, 5 6, 

8, 8, 10, 10, thefe to the EpaQ: fix, 

Tlie Sum, bate 30, to the Month^s Day 

• " add, 
, Or take from 30, Age or Change is had ^. 

Example. 

Ac Calendar ; therefore if yon take 4 from the Liinlty 
and aUb the NumBer of the Letters from A to the Do« 
minical Letter of the Year indofiye, you come to a 
Zmndof^ fiom whence therefore the Days to Exifier Stm^ 
di^ confift of Sevens^ or intire Weeks 1 Confequently if 
yoa fabftrad what now remains of the Limits from the 
next higher Number which is made np of Sevens, the 
Reminder u the Number of Days from the Pafchal full 
Moon to the next Smulay after it : TImt therefore^ added 
to the Limit, gives the wholt Number of Days froM 
Marck the lit to Ei^ indniive. 

t The Reafon of adding thefe Numbers td the Sfa^ in 
the feveral "Months, is becanfe the Zmmt Sjmodiimi 

Mmtii 
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S X A M p L E March i6, 176^. 

Ep;:±48 

jtziN*; of the Month* 

: * .. i9 . 

i^ 4-1 -Horf 29=:MooiiH Age, lOzrDay of tht Mdntli* 

4o»-i^3 iiseDa/ of the Chttpt •^*^! — ^ ' > . Si: 

IE 

II itfirchxCbaAge; 

itf^r?^ fall ihort df the Caienckr Montis ; to that tli^ 
£'^a!?^ which exprefles how much the Lunar Vear falU 
ihort of the Solar 6r Calendar Year, miA be coniidered 
as continually inCretiiiig ; and therefore to iifd the neur 
Moons which are thtf Beginnings of A^ fyhodlcat JHontBi^ 
an Addition innft he made to the Epa^ in . every Monthi 
and more and more as the Vear advances ; which addi- 
tional Numbers are Called the .MHflmA EfaOu O^fr 
nothing. is to be added to the Epadt in January^ be* 
canfe the annual tfa^i together with the Day of the 
Monthy does then exprefs the true Age of the Moon : 
But as January has 3 1 Days, which is near 2 Days mof^s 
than a Synodical Month^ therefore the beginning of the 
Lunar Month in February^ will fall near 2 Days fooner 
than it did in January : Confequently a fs the Menflrukl 
Bpa<3 of fehruary\ and ^ then as tebruary has but 28 or 
at moft 19 Days, which may be accounted one Day lefs 
than a SynoMcal Month, the next Lunar Month will be- 
gin one Day later in March than it did in fehruary ; Con« 
fcquently the Menfirual UfaSl of March decreafes inrfeid 
of increafing, and is but 1. If from thence you reckon 
the Lunar Months to coniifl of 30 Days and 2^ ihteF-* 
changeably, the new Mpons will fall fo much earlier in 
the lollowing Months, than the new Moon did in Jd* 
Huarff as is exprefled by the Menjlrual ZpaSis in th^: Ca- 
non, 'viz. 2 Days in April, 3 in May, &c. until they a- 
tnount to 1 1 Days at the End of the Year> which are then 
added to the annual EfaS. 
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J46 3i&f E P A c T. Part III. 

* 71? ^nd the Time of the Mooris coming 
to the Soutby and of Wgh-Water at London 
Bridge. 

Four times the Moon's Age, if by 5 you 

■ divide, 
Gives the Hour of her Southing : Add 2 for 
the Tide f • . 

Example, Moon's Age=9 Days, . 

9 

. 4 

Moon*aAge=:9X4=3^ 5)3^(7 H. 

'^'^VIl^ remains x i 

Soutbiogiry Houn i2.MiaQtet. is M:r j H. 

74-2=9 7 H, II M. p. oi.:^Soiitliiii;. 

Hifli-Wattr at 9 H« xa M« p. in« % 

9 xft=High-Water. 

*f The Reafon of this Role is, that as the Moon at the 
Change comes to the South with the Sun, or at 1 2 o'Clock ; 
and as there are 30 Days, nearly, from one new Moon to 
another, and 24 Hours in a Day ; therefore fhe tofes one 
Day with another |4 or ^ of an Hour in the time of her 
Southing : Now the Moon^s Aee, or Number of Days 
from the Change being multiplied by 4, the Produa is fo 
many fifih of an Hour as fhe has loft, which divided by 
5 is reduced to Hours^ and the Remainder, if any, multi- 
plied by I z will be Minutes. 

The Reafon of adding z Hours to the Time of the 
Moon*s Southing, for High- Water at London Bridge, is 
becaufe, though it is High- Water in the open Sea, under 
the Meridian of Lotxdon, when the Moon is on that Meri- 
dian, yet the Tide takes about 2 Hours moresin flowing 
sp to London. 



CHAP. 
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Ch. 5- Of TSiFOCKA s or Mr AS. i^y 

C H A P. V. . 

Of ^tOQ^k^ or Mkas. 

AN Epocha ot^-^ra is a fixed Point of 
Time, at or near to which fome re- 
markable Event has happened, from whence 
a Series of Years is computed, as, from the 
Creation of the Worlds from the Deluge^ frora 
the Birth of Cbriji.&cc. 

As the Conftitution of Epochas Is 
merely arbitrary, and not founded on any 
aftronomical Confiderations, different Na- 
tions have made Ufe of different Epo- 
chas, commonly taken from fome re- 
markable Occurrence in their refpedivc 
Hiflories. Thus the Romani computed 
their Years from the Building of Rome. 
The Greeks from the firfl Iiiflitution of 
the Olympic Games^ which were celebra- 
ted at the Beginning of every fifth Year. 
Hence they computed their Years by 0- 
lympiadsy each Olympiad containing four 
Years. The T'urks and Arabians^ and 
generally all that profefs the Mahometan 
Religion, ufe the Epocha of the Hegeira^ 
which is computed from the Time of Afo- 
bomef^ Flight from Mecca to Medina. 
L 2 The 
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148 Q/l2pocHAS, otJEkas. Part III 
The ancient Jews made Ufe of various 
EpochaSy taken from remarkable Occur- 
rences in their Hiftory, as from their Exo- 
dus or Departure from Egypt^ from the 
Building of Solomons Hemple^ from the 
Jffjrian and Babylonian CaptivititSy &c. 
The modern Jews ufe, principally, the 
Epocha of the Creation. The Epocha of 
Chrijly or A. D. i. e. the Year of our Lord 
commencing from oiir Saviour s Nativity, 
is now chiefly ufed by Chriftiahs, at leaft 
throughout Europe \ for the Ah^nian 
Chriftians are faid to ufe the Diockfan Mra^ 
in all their Ecclefiaftical Computations \ 
which is otherwife called the Mra of the 
MarUrSy becaufe of the great Number of 
Chriftians that fufFered Martyrdom in the 
Reign of the Emperor Diodejidn. The 
vulgar Chriftian -^ra, whofe Author v\ras 
Dionyfim Exiguus, an Abbot of Rome^ in 
the fixth Century, is allowed by the beft 
Chronologers to begin four Years too late, 
or after the true Time of Chrift's Birth : 
Yet long Ufe has now fo eftablifhed it,, 
that there is Icis Inconvenience In ullng it 
with that Error, than there would be in 
correcting it. Dionyfius dated his iEra 
from the Conception of Chrift, which he 
fuppofed to be on March 25//^, which 
Method obtained in England Until the 
Year 1752. But now the firft of Janui- 
ayy is reckoned the Beginning, ^f the- 

Ycaxj' 
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Ch. 5. OfEPQCHAS, or Mras. 149 
Year in all the Britijh Dominions, as well 
as by m<^ Qthor Nations ofEurfpe. 
. Besides theie great Epochas, as ive niay 
call them, it has been ufual to comppte by 
lefTer J^po{:ha5, commencing with the ]Se- 
ginning of the Reign of Emperors and Kings, 
and eKpiring at their Death. Thus the an- 
cient Jkomans reckoned by the Years of the 
Rjeign of their Epaperprs 5 and thus in ^Hg^ 
land xh^ Anno Regniy which is competed 
firom the Beginning of the King's IUign» i$ 
geaer^ly ufed in AQs pf Parjiapicnta «>4 
Law Jloftrument^. 
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A Table offome of the more eot^derabk 
Epochas iJcMcb are ujed in facred and pro- 
Jane Hijiory, reduced to the Tears of the 
Chriftian iEra, and the Julian Period. 



The Creation of the World 

The Deluge — — • 

The Exodus — 

Founding of Solomon's Temple 

Firft Olympiad 

U. C. or building of Rome 
MraQliNabmaJJary much uf-7 

ed by Aftronomers ^ 

The Affyrian Captivity of Ifrael 
The Babylonian Captivity oil 

Judah — — J 

Death of Alexander the Great 
Birth of Chrift, or Chriftian 7 

Mra r — S 

Deftrudion of Jerufalem 

Mr a of DiocUfiany or of the? 

Martyrs — — — \ 
"Hegeira of the Mahometans 
Beginning of the Reformation 
Acceffion of King George HL 



Yean 

brfaie 
Chrift. 



Jofiaii 



2367 
3216 

3697 



4004 
2348 
1498 
1018 

n(> 393S 
735 3961 

747 3967 



724 
601 

324 

A.D. 
69 

2^4 

622 
1760 



3990 

4"3 

439P 

4714 

4783 

4997 

5335 
623Q 

^473 
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A P P E N D I X, 

Attempting to explain the Account 
of the jfirft and fourth Day's 
Work of Creation, in the firft 
Chapter of Genefis. 

r)8(}eOM{HE Difficulties with which the 
^ T 5?C Mofaic Account of the Creation 
^wwQ feems to be preffed are chiefly 
thefe two : 
First, That the Earth is faid to be en* 
lightened, and the Succeffion of Day and 
Night fettled the firft Day 5 and yet the Sua 
(whofe Light makes Day to the Earth) not 
frreated until the fourth Day. 

L 4 Secondly, 
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152 APPENDIX. 

Secondly^ That God {hould take five 
Days in making this Earth, and its Furni^ 
ture, and yet hut one Day, viz. the &urth| 
in creating the Sun, Moon, and Stars, (in 
Comparifon with all which, this Earth is but 
a mere Pojint or Atom) may fecm very un^ 
likely J for though it be not iaipofllble to 
Divine Power, it feems hardly reconcileable 
to Divine Wifdom : and this Account of 
the Creation appears ftrangely irregular, and 
the feveral Parts of-it^out of all Meafurc 
diiproportionate to one another. 

In order to fplve thefe PifHcultieSi let it 
be (H?ferve>d, - - 

I. That the Mofajc Account ' of ^ Ae 
Creation does not feem to be deiigned for 
an AccQiwt.of the >(vhQle Creation. qfGod^j 
fqr thi^e ifj no pieijtion of tlte Creation of 
Angek in it ♦ : and bcfidcs, the firft Vcrfe, 
Jn the. Beghiniri^ Go4 created t^. tjeffveti 

* If by the Mormng Sfars nvbicb fa;ng together^ myhen 
God laid the Foundation of the Earthy Job xxxviii. 4, 7, .. 
we are .tQ underft^nd Angels, according to the common 
received Opinion, which {eems very probabto, Irom theit 
^ing c^^tfd thio Soas of God in thp Wor(is th^t fpllow^ ' 
and all the Sons of God Jhouiei for Joy ; that T^t gives 
a plain Intimation that Angtls \y«re in being at the very 
Beginning of the Creation of iWs World ; or ivhen God 
laid the Foundations of the Forth' \ and therefore that- they 
wer^ created before it. And does not the Alkfion in that 
Text, vi%. the Angela being galled, or co/npared to Starsi 
at that Tiir*e, feem further to ineimate, that there wert 
Stars alfo then in Being, and confequcntly that there wer<^ 
Staps created before t^s World ; or^ however, before tk^ 
fourth Day ? 
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0!td the Eartb^ which may be confidcrcd 
as the Title, or general Contents of the 
whole following Account, does cxprefsly 
limit it to the mundane Ciettion, even the 
J^avm and the Eartb* And by the Hea^ 
ven, in this Chapter, i$ meant nothing but 
the Firnwn<ra^ or Air, which fupport* 
the Clouds, as appears from Verfes 7, and 
^9 God made the Firmament^ and divided 
the Waters wbicb were under the Firmament 
from the Waters which were above the 
Firmament J and be called the Firmament 
UBAVEN. The Mofaic Account of 
^e Creation ieems plainly therefore to \k 
t defigped Account of the Creation of this 
Planet only, viz. the Earth and its At* 
mofphere, with its various Furniture: the 
JSun, and many, at leaft> of the Stars be- 
iflg, it may be, created before. Though 
it is not unlikely that the Moon, beiog a 
conftant Attendant on the Earth, and de*- 
figned, in a gpod Meafure, for the Ufe of 
it, was created at the fanqie Time ; and per* 
l^ps we ihall ^d ioiav^ Reference to her 
potion in thi$ Account alterward. 

2. If there be any confiderable Parts of 
the Work of the Creation of this World, 
which are not taken Notice of in any of 
. the other Days, and which will fully ann 
fwer the PhaenomeniEi of the firft and fourth 
Pay's Works, it is highly probable thofe 

are 
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154 APPENDIX. 

are the very Works there intended and re- 
ferred to. 

Now it is certain, that God's giving the 
Earth its diurnal. Motion on its own Axis, 
and its annual Motion in its Orbit round the 
Sun, (to which we may alfo add his giving 
the Moon her Motion round the Earth) 
were very confiderable Parts of the Work 
of the Creation of this World, and to 
which no Reference can be fuppofed in the 
Account of any of the Six Dajrs Worl^ 
unlefs in the firft and fourth. , . 

Let us then fuppofe that the firft Day's 
Work which Mcfis defcribes, was God's 
giving the Earth its diurnal Motion; and 
let us enquire how that will anlWer the 
Phaenomena related inverfes 2, 3, 4> 5. . 

Verfe 2. And the Earth ivof without Form 
and void, and Darknefs was upon the Face of 
the Deepy and the Spirit of God moved upon 
the Face of the Waters. 

Ver. 3. And God /aid. Let there be Li^ht : 
and there was Light. , . 

Ver. 4. And God faw the Light thai it 
was good: and God divided the Light from 
the Darknefs. 

Ver. 5. And God called the Light Day, 
and the Darknefs he called Night: and the 
Evening and the Morning were the firfi Day. 

The Particulars of this Account are, 

I . That the Earth was without Form and 

void, i. e. a mixed and confufed Mafs of 

3 Solids 
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Solids and Fluids, of Earth and Water, 
without any fuch Form of Land and Sea, 
Continents, Iflands, &c. as it afterwards 
received. And void^ or deftitute, of all 
the Furniture of Tre^s and Plants, as well 
as of animal Inhabitants. 

2. jind darknefs was upon tke face of the 
deep. The Hebrew Word (p'lnin) Deep 
is elfewhere applied to the very Bottom of 
the Sea, which is moft remote from the 
upper Surface, ahd out of Sight; as Job 
xxviii. 14. Exod. xv. 5. Ifaiab Ixiii. 13. 
Suppofe it fhould mean here the lower 
Hemifphere of the Globe, which was re- 
piote from the Sun 5 (for it feems natural to 
Ipeak of that Hemifphere which was to- 
wards the Sun, and enlightened by his Rays, 
as the Top, or upper Part ; and of the 
pther, as the Bottom, or lower Part:) Then 
the Meaning would be, that the lower He- 
mifphere was as yet all dark, having no 
Light from the Sun, as the upper had. 

Or rather, if Mr. Whifton% Hypothefis 
may be admitted, tliat the ancient Chaos ^ 
and Ofigtn of our Earthy was the At^ 
tnojphere of a Comet, (vide New Theory 
of the Earth, page 'jy fourth Edition.) 
Or, as that mofl penetrating Philofopher 
Dr. Halley feems to fufpeft, that it might 
be a former Worlds reduced to a Chaos by 
(he Choc of a Comet (vide Philof. Tranf. 
1^*^383^ or 'Hi.Eamcs% Abridgment, Vol. 

VI. 
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VI. Part II. P^ge 4.) If, I fay^ it tmy 
be admitted^ afCordiflg to cither of thcfc 
Hypothefes, pr sny qmefa that the Chaos 
bad been aeatcd, and^was in being, forpc 
confiderable Tinaie before the' Six Days 
Work begun, by which it was formed into 
a habitable World j we may then under- 
hand the Word (Oirv>) Ikep, in this 
Xext, in the *»Qre common fcriptiiral 
Senfe of it, viz. as fignifyjng a great Sea <^ 
Water, or vaft flqidpody. For fuppofiog 
the Chaos to be a thick muddy Fluid, con- 
fifting of Earth and Water mixed tMcther, 
^d fupppiing it had no diurnsil Motion 
before the Six Days Work begun i one He- 
jpifphere would probably be, in a good 
Meafure, dried and crufted by the Heat of 
^e Sun ciantjnualiy fhining on itj while 
the other, which was conftantly in Dark- 
oefs, and deftitutc boA of the' Light and 
IJeatof the Sun, would be all fluid, or 4 
vaft muddy Sea. And this is what, per-r 
haps, we are to underjftand by the JDe^ 
and the IfWen in this Text. 
'. 3. Jad the Spirit of God moved upm th^ 
Face of the Waters, The Hebrew Word 
(r>Bm») m(?ued^ is faid, by moft Expojfitors, 
to refer to Incubation ; or to a Hen's fitting 
upon,, and hatching her E^gs, and brood- 
ing her Young. 3ut this teems to be (aid, 
without fuffieient Reafonj, for the fame 
Word is ufed but in two other Places in all 

' the 
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the Bible, ^nd there does not appear to be 
any Reference to. Incubation in either of 
, them. One is Jerem. xxxiii. 9. wrhere it is 
rendered in the Englifli Jifaicy^ and fitly 
enough, as appears by the Context, M^ 
tjteart is Broken within me^ all my Bones 
Jhaki. The other is Deut. xxxii. 1 1. where 
it is tendered to Jhitter. As an Eagle jiir^ 
reih up her Neji^ futteretb over her Toung, 
fpreadetb abroad her PFingSy taketh them, 
bearetb them on her Wings. But neither is 
there any Reference, in that Place, to In- 
cubation, or Brooding. . For the young 
Eagles are there fuppofed to be already 
hatched and fufRciently. brooded, fo as to* 
be fit to flv abroad. The Parent Eagle 
is now teaching them to fly ; in order tOr 
which, after (he has ftlrred them up, or 
awakened' tiiem, fhe flies backward and 

...forward over the Neft, in their Sight, in 
order to induce them to imitate her > and 
when {he has at length prevailed with 
then! to fpring up into the Air, fhe bare& 
them up with her Wings, when they are 
in Danger of falling. So Eagles are faid 
lo do when they are teaching their young 
ones to % *• So that this Word imports 

, «o marc than to vwve, or, at moft, to 
tmvi f^iftfy. The Senfe then may very 
well he, that the Spirit of God moved tl^ 

. • VW. l^ature Di/p/ajici, Vol h ?m 11, Page 6^. 

Surface 
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Surface of the Globe, and thereby gave it its 
diurnal Motion *. 

Mr. Wbijim fays, in his New Theory of 
the Earthy Page 111, *^ Dr. HaUey and 
" myfelf do find, from the Phaenomena 
*• of the Variation and Inclination of Nee- 
•* dies, that the external Parts of the Earth 
" received the original Impulfc which caufed 
" the diurnal Motion, and that it was from 
" them conveyed to the internal Parts." 
If fo, the Spirit of God moving upon the 
Face of the PTaters, or making the Surface 
to move, is a very juft« and philofophical 
Account of God's giving the Earth its diur- 
nal Motion. 

4. u4nJ Godfaidy Let there be Ugbt : and 
there was Light. God /aid is a Sort of Poe- 
tical Phrafe, intimating how fuddenly, and 
with what Eafe, this Motion was commu- 
nicated to fo great a Body by the Divine 
Power; like Pfalm xxxiii. 09* He Jpake 
and it was done^ he commanded and it Jiood 
fajl. Thus God willed that the whole 

• riQn'IO from Qrp commovcri. Part.Praf. Pidhel. Ver- 
ba quae in Kal font neatra in Pihel aftiva fant, ot 10 v didick 
iDydifcerc fecit docuit, Buxtorf. Thtf. Therefore HflniO 
iignifies madt to move, or put in Motion. Theh the exa£l 

Engiifh of a^on ?jQ-Vp nemo XD^^rhi^ nn i^tbe 

Spint of God made th'e Face^ or Surface, of the IVaters to 
. wwve^ or communicated Motion to it, according to the 
Ufe of the Particle Vp, Gen. xxxviii, 12. Ju^g- ix. 49* 
I Sam. i. 10. Uc. 

Globe 
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Globe (hould be enlightened ; and no 
fooner was it willed^ but it was effeSled^ by 
the Spirit of God's moving upon the Face of 
the Waters, or making the Surface of the 
Globe to move ; and Day-light was hereby 
diftributed fucceflively to all Parts of the 
World. 

$. And God faw the Light y that it was 
good : and God divided the Light from the 
Darknefs. And God called the Light Day^ and 
the Darknefs he called Night : and the Evenr 
ing and the Morning were the frji Day. 
Thus was God's will of enlightening the 
Earth con^pletely executed s and hereupon 
Light and Darknefs were equally divided 
to the whole Globe, and the Regular Suc- 
ceflion of Day and Night was fettled and 
eftablifhed. Mr. Whtflon indeed fuppofes, 
in his New Theory of the Earthy p. 85. 
that the Earth's diurnal Rotation did not 
commence till after the Fall of Man. But 
may not the prefent Shape of the Earth he 
objeded to that Hypothefis, -u/;2?. That 
it is an oblate Sphaeroid, having its Dia- 
meter at the* Equator above thirty Miles 
longer than its Axis ; which has undoubt- 
edly been occafioned by its diurnal Rota- 
tion. For the fame Mr. Whijlon obferves 
in \i\%J^ro. Prin. of Religion^ p. 32. that 
" all Globes, which have no diurnal Re- 
** volutions about their own Axis, mufl:, 
'' by the Equality of the Weight of Bo- 

•* dies 
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«-dies in all their Regions, be pcffeA 
" Spheres ^ and all the Parts of their Sur- 
** face muft, generally ipeakihg, be at the 
•* fame Diftance from the Center. But 
•* all Globes that have fuch a diurnal Ro- 
^ tation, (which will necefTarily be iWifteft 
*« at the Equator, and, by Confequenee, 
** will caufe the Parts to recede from the 
•* Axis of Motion, chiefly near the £qua-» 
*• tor) will be oblate Spheroids, or higher 
*^ in the Equatorial, and lower in the Po- 
" lar Regions/' 

Now if the Earth were at firA a per- 
fed Sphere, and the diurnal ' Rotation 
were given to it after it was finished i theft 
either, 

1 . Such an Alteration of the Shape of the 
whole Globe, after it was finiflied (as the 
diumal Rotation is fuppofed to occafion) 
inuft bring a prodigious Confufionuport the . 
whole Surface, and dif ow it into a fort of 
Chaos again. Or, 

2. If ohlv the fluid Parts, or the Water, 
Would yielato the centrifugal Force, and 
be thereby thrown into an oblate fphsferoi- 
dical Form, but not the folid Parts, or 
Land ^ then the Waters, by their being 
raifed fo much higher than the Land near 
the Equator, would overflow the Land, and 
bring a lafting Deluge on thofe Parts of the 
Earth ; and, on the other Hand, the Wa- 
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ters \frould be funk in the Polar Regions 
jnany Miles tdow the Land. 

Is ^t liqt therefore more probable, that 
ihe Globe received its diurnal Motion on 
the firft Day of rfie' Creation ; while the 
Earth and Water continued in one mixed 
Mais, and before they were feparatcd from 
,eadi other ? 

And is it not alio probable, that God's 
giving the Earth its diurnal Motion was the 
Very Work, defcribed by Mofes^ of the firfl: 
Day ? 

If it ihouid be obgedied, that, according 
to this Hypothefis*, it might as well have 
been f^^id, Gvd faid. Lei there be Darknefs^ as 
Let there be Light \ fince, by the diurnal 
Rotation, Darknefs and Light were equally 
divided throughout the Whole Globe 5 it 
may be replied, 

1. That Light and the ha^, being fo 
much more plcafant and ufefui than Dark- 
nefsy and the Nighty (though that alfo has its 
great Ufe,) it was more natural to ipeak of 
Sie Light, as being now diffufed over the 
whole Globe, than of, Darknefs. And it 
is a more beautiful and elegant Account of 
this Day's Work, to defcribe it by the Pro- 
du6Hon of Light, than of Darknefs \ though 
both of them were now made to fucceed in 
their Turns to one another. 

2. It is mofl natural to underAand the 
Word Lights ver. 3. {God faid^ Let there 

• M be 
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he Lagbt) in juft the fame Extent as the 
Word Darknefs in the Vcrfe before, to 
which it is oppofed. (Dar^knefs was upon 
the Face of the Beep.) Now if the Deep^ 
the Face of which was in Darknefs, means 
only one Hemifphere, then the new Pro- 
duftion of Light muft be underAood in 
Reference only to one and the fame He«- 
milphere. And it is obfervable that the 
Scene of that Aftibn, by which we fup- 
pofe the new Light was produced, is re- 
pfefented to be the Face of the Waters^ 
meaning, probably, the fame as the Deep 
or the dark fluid Hemifphere ; not but that 
the Force which gave the Globe its Rota- 
tion might be communicated to the whole 
Surface : but as the Waters^ or the Deep 
only was deftitute of Light before, and upon 
that Hemifphere only was new Light now 
produced, that is with peculiar propriety 
mentioned as the Scene of this Adtion. As 
for the Earthy or drier Hemifphere, though 
it 'was without Form and void^ yet it en- 
joyed the Light of the Sun before ; but 
Darknefs uvas upon the Face of the Deep, 
therefore the Spirit of God moved upon the 
. Pace of the Waters j upon which that He- 
mifphere was enlightened, as well as the 
other, and Day and Night were equally di- 
vided to all Parts of the Globe. 
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Let us again fuppofe, that the Fourth 
Day's Work was God's giving the Earth its 
annual Motion round the Sun, and the 
Moon its Motion round the Earth j and 
let us fee how th^fe two Motions will an- 
fwer the Phaenomena defcribed in Verfes 14, 

^Sy ^6> ^7> i8> ^9- 

Ver. 14, And God faidy Let there be 

lights in the firmament of the heaven^ to di^ 
'vide the day from the liight ; and let them be 
for figns^ and for feafinsi and for daySy and 
years. 

Ver. 15. And let theni be fot lights in the 
firmament of the heaven^ to give light upon 
the earth. > 

Ver. 1 6. And God Made two great lights ; 
. the greater light to rule the day^ and the 
lejfer light to rule the night: he made /A^ 
fiars alfo. 

Ven 17. And God fet them in the firma^ 
ment of the heaven^ to give tight upon the 
earthly 

Ven 18. And to rule over the day^ and 
over the nighty and to divide the light from 
the darknefs t and God faw that it was 
good. 

Ver. 19. And the evening and the morning 
were the fourth day. 

The Particulars in this Account are as 
follow: 

Let there be lights in the firmament of 

the heaven^ to divide^ &c. or, (as the He- 

M 2 brew 
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brew bnnn'? D^Diwi rpia n^w» w may as 
well be rendered) let the lights in the firma^ 
ment of the heaven be to divide^ &c. im- 
porting not their firft being created on that 
Day, but their being made to ferve new 
Purpofes ; to which they were now applied 
and adapted, by Means of the Earth's and 
Mooh*s Motions in their refpeftive Or- 
bits. As 

1. To divide the day Jrom the night, 
whidh indeed had been effefted by the for- 
mer Motion that was given to the Earth on 
the firft Day. But as now tht Sun and 
the Moon were made to ferve aU their de- 
figned Ufes and Purpofes to die Earth, it 
was no inekgant RepetiticMi to recite them 
here all together, this, as well as the others* 
They were now made, not only to divide 
the Day frpm the Night, but alfo 

2. To be for ^^s, and for Jeafom, and 
for daySy and years. 

( I .) For Signs, fueh as the Change and 
various Phafes of the Moon, and the folar 
and lunar Eclipfes 5 which are fo many fen- - 
fible Signs, or Indications, to Men, of the 
Divine Wifdom, Power, and Goodnefs. 
Thus the heavens declare the ghry of God^ 
and the firmament Jheweth his bandy^work^ 
Pfal xix. I. Or y for Marks of DifiinBiony 
(as the Hebjew Word rm fignifiesi, Gen^ 
iv. 15. God fit a mark upon Cain,) i.e. be- 
twixt one Part and Portion of Time and 

another ^ 
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another ; to which Purpofcs the Changes 
of the Moon, the Equinoxes, SolfUces, Be. 
are greatly ufefuL 

(2.) F(^ SeafonSy to produce a Change 
and Variety of Scafons ; as Spring, Sum- 
djer. Autumn, and Winter. 

(3.) For DaySj either to make a Dif- 
ference in the Length of Days 5 or to di- 
ftinguifli remarkable Days, for folemn Fcfti- 
vals, (fuch as the firft Day of the Year, 
and the firft Day of the Umar Month, 
which were obferved by the Jews ;) and 
for many other Convcniencies in civil Life 
to all Nations. 

(4.) jind Tears, viz. to meafure Time 
by Years, and Cycles of Years, which is 
e)f vaft Ufe to Men in the Computation of 
Time, and in keeping Records of human 
Affairs. 

All which Ufes of the Sun and Moon 
to the Earth, depend upon and refult from 
the Motions of the Earth and Moon in their 
refpe(3ive Orbits. 

' 3. 7b 6e for lights ift the firmament t^- 
the heaven^ to give light upon the earth. 
In the firmament^ viz. as their apparent 
Place J for though our Reafon informs us of 
the remoter Diftances of the Heavenly Bo- 
dies; yet, to our Eyes, (which are not 
able to diftinguifli any Difference in th« 
pittance of vifible Objedls, beyond th(^ 
J^imits of a few Miles,) they all appear as 
.M 3 if 
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if they were really in the Firmament, or 
]^arth's Atmolphere J which' is therefore the 
proper Place to reprefent them in, as they 
arc feen from the Earth. 

Both the Sun and the Moon were now 
made to be for lights, to give ligkt upon the 
fartbi which it is very poffible the Moon 
might not do before, being placed, perhaps, 
in Conjundion with the Sun till the fourth 
Pay. Nor did the Sun before enlighten 
the Earth in the fame Manner as now, 
when the Earth had received its new Mo- 
tion. . Or, perhaps, this i5*Verfe is only 
a Repetition, like Verfes 17'*' and 18^, which 
fee below. 

4. jinJ God made two great lights, the^ 
greater light to rule the day^ &c. Ver. 16. 
The Hebrew Word for mada in this Text 
is not (>^">^) Bara, as in Ver. i. ♦ which 
more generally fignifies to create, or bring 
into Being ; generally, I fay, for even this 
Word Bara is fometimes applied to extra- 
ordinary Divine Operations^ in which thero 
i$ yet no new Creation, or Produftion of 
any new Being. Thus it is ufed concern- 
ing God's making the Earth to open and 
fWallow up Korah and his Company. 
Numi.xvi. 30. See alfo Exod, xxiv. 10. 
Ifa. xlv. 7, 8. P/al. li. 10. Therefore 
there is no abfolate Necefllty of taking the 
firft . Produdlion of. the Chaos, intb the 
Recount which Mo/es gives, in this Chap- 
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tcr, of the Cceation of the World : That 
might have been in being long before any 
Part of the Work which is here defcribed 
was begun. Or, if the firft Verfe fhould 
refer to. the Produdion of tbe Chaos, yet , 
I can fee no manner of Neceflity of un- 
derftanding Ver. 16. of a new arid proper 
Creation of the heavenly Lights ; for here 
the Word for made is TWV pafab^ a Word 
of very general Meaning, which is ufually 
applied to any Sort of Operation and Ac- 
tion ; and, particularly, it fignifies to ^a;z- 
JiitutCy order y or appoint ^ as God. {bafah) 
made Mofes and Aaroriy v^hen he appointed 
them to their refpedtive Offices in the State 
and Church of IjraeU i 5^^. xii. 6. The 
lame word is applied to the making Men 
Priefts, 1 Kings xii, 31, 2 Chrpn. xiii. 9. 
The Meaning of it feems to be diftin- 
guiflicd from creating^ Gen. ii. 3. God^ 
rejied from all bis works wbicb be bad^ cre- 
ated and made \ which, perhaps, may be 
thus underftood : Which he had not only 
brought into Being, but difpofed them into 
Order.* Thus, on the fourth Day, God 
made the two great Lights, (which we 
iiippofe to have been created before,) as 
he now made them to ferve new and dif- 
ferent Purpofes from what they had done 
before ; juft as the Princes of Jfrael are 
feid to have made the boufe of Jonathan the 
M 4 prifon^ 
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prifon^ Of they made it for a frifm-hbyft^ 
(»^3n r^^a*? wy w«) Jer. xxxvii. it. when 
they converted it to that Ufe. Sof here. 
Gad made the two great Lights \ -that is, he 
made them to rule^ even the greater of 
them, viz. the Sun, to rule the day^ hj 
lengthening fome Pays, fbortening others^ 
and by difpenfing a greater Quantity of 
Light and Heat to fome Days than to 
others. And the lejfer lights viz. the Moon,^ 
to rule the nighty by making fome Night$* 
light, and leaving others dark ; enlightening 
only Part of fome Nights, fomethnes the for- 

. mer Part, and fometimes the latten 

As for the StarSy mentioned at the End. 
of Ver. 1 6. let it be obferved^ that the 
Words he made^ which are immediately 
prefixed to the StarSy in our Tranflation, 

' are not in the Original. (Which, indeed^ 
pur Tranflators have intimated, by printing 
them in a different Charader.) Suppofe 
then we conned the Jiars with nighty the 
Senfe will be, he made the lejfer light -^iS- 
rule the night and the jlars *• Thu? .while 
the Moon is perforniing her periodical 
Courfe, and feems to traverfe among the 
Stars, ihe vails from our View, fomtlimc^ 
one Parcel of Stars, fometimes another,' by 

• ai^nDon r\)x\ nV^bn nhu;ooh ad Aominum 

miiis et fiellarum,^ Thus riN is the Sign of the Geni^ 
live Cafe, Numb. x. 2. HUnon Hi^ POCV ad pro- 
feaionem Caftrorum^ Numb, xxiii. ip. p^ HQDO 

her 
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hfer Bocfy apd her Light, to a confidcrablrf 
pittance from her j which, perhaps, may 
^e intended here by her ruling the Stars. 

Or if we flibuld foUoVr the more comr 
iTion Verfions^ and ccfnLqS: tl}e Stars whicH 
Qod made in the Begmning of the^Ycrfc} 
the Meahing may tlKP be, that, by giving 
the Earth its new Motion, on this fourth 
pay, he made the Stars alfo^ 9s well as the 
Moon, to rule the Kligbt : Which Senfc 
is rendered very probable by compaiing 
PJal. cxxxvi. 7, 8, 9, To him thai made 

great lights the fun to rule the day 

'the moon and ftars to rule by' night. And 
now the Stars were made to rule the Night 
|n another Manner than they would have 
done if the Earth had only had its diurnal 
Motion 5 for then the fame Hemifphere of 
Stars muft always haye appeared (in a clear 
Sky) at the fame Hour of every Night, at 
ithe fame Place ; whereas, by Means of the 
parth's annual Motion, the fixed Stars are 
jdifpoled into a regular Succeffion of Ap- 
pearance, through the feverkl Seafbns qf the 
Year % and;^. hereby fbmc Nights arc illu- 
minated with a* mpre glorious Hemifphere 
pf Stars thati others are. We may add 
alfo, that hereby the ftars are made to rule 
over the feafons of the year^ which may, 
poflibjy, come into the Senfe of the Text; 
for it was a ufual Thing with the' Ancients, 
to ..diftinguifh the different Seafons of the 
' ^* ^ Year 
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Year, by the Stars which rife and appear 
at thofc Scafoos. Thus in Jab xxxviii. 3 1, 
32. we read of the Seafin of M^zzarah j 
and of thefweet InftuencesofPleiadeSy mean- 
ing, I fuppde, the Spring Seafon, when 
that Conftellation rifcs and appears above 
the Horizon ; and alfo of the Bands ^ of 
Ortotiy by which I underftand the Winter 
Seafon, when the Earth and Waters arc 
often bound up, as it were, by the Froft. 
But whether by thofc two Hebrew Names, 
Chimab and Chefil^ were meant both the 
fame Conftellations, which we now call 
Pleiades and Orion^ may admit of a Doubt, 
However, it is certain, that the fucceflive 
af^aring of the fixed Stars, forpe at one 
Seafon of the Year, and fome at another, 
is occafioned by that Motion of the Earth, 
which our Hypothefis fuppofes it received on 
theTourth Day^ 

Vier. 17*** and 18* are nothing but a 
Repetition of what was faid before, fuch as 
is very common in the Hebrew Writings ; 
and of which fort a Multitude of Inftance$ 
might be readily produced from the feveral 
Books of the Old Teftament* 

Thus will the Motions of the Earth and 
Moon, in their proper Orbits, completely 
anfwer all the Phaenomena of the fourth 
.Day s Work of Creation ; and . v^e eafily 
perceive how God, by giving the Earth 
and -the Moon their orbicular Motions oij 
5 th^t 
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that Day, made the two great Lights, viz. 
the Sun and Moon, to ferve all the Pur* 
pofes which arc there mentioned. Probai-: 
bly, therefore, that was the very Work of 
the fourth Day. 

This Hypothefis perfeftly reconciles the 
Mofaic Account of the Creation with true 
Philofophy ; and without putting any harfli" 
or unnatural Senlb on any of the Words and 
Phrafes. 

• If it fliould be objeded, that the true 

Motions of the Earth and Moon, which 

we fuppofe are referred to in this Account 

of the Creation, were not known fo early 

; as Mofes'^ Time, nor till feveral Ages after ; 

it may be fufficicnt to anfwcr, That Mofes 

wrote this Account by Infpiration of thq 

Spirit of God, who was perfedly acquaint- 

.cd with thcfe Things : And it does not . 

follow, that becaufe Mofes wrote it, he 

therefore undcrftood it himfelf j for the 

Prophets did not always underftand the 

meaning of their own Prophefies ; as ap« 

pears from i Pet. i. i\. The Prophet s 

fcarching wbat^ or what manner of Time the 

^Spirit of Chriji which was in them did Jigr 

nify, &c. 

One cannot fure fuppofe, that this Ac- 
pount of the Creation was defigned to teach 
jhe Ifraelites (who were a poor labouring 
People, but lately come from working at 
ifie Prick-kilns) fuch deep Points of Phi- 
lofophy, 
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lofbpfay, as the true Motions of the Eardi 
tnd Moon ; but rather k was defigned to 
teach them to reverence the great Creator 
of all Things ; and alfb to prefenre theta 
from the Idolatry of the Heathen Nations 
around them, who worfHppc^ the Sun 
and Moon, and other Creatures which God 
<had made. &it yet, as this Account was 
ivrote by Infpitation, we nraft fuppofe it is 
all agreeable to Truth, and to the Nature 
of Things, Arid the Skill of the Divine 
Author is in this truly admirable, that the 
Account of the Creation is here given, foij 
the Ufe of the People, in fuch Words and 
Phraies as were fuited to the Vulgar Con-* 
ceptions -, and yet it is at the fame Time pcr- 
fcftly confiftcnt with true PhUofophy. 

Upon the Whole then, according to thfs 
.Hypothefis, it may appear that tibe firft 
Chapter of Genefis^ inftead of meriting that 
Contempt which fomeMcn have caft upon, 
it, deferves rather to be efteemed, not only 
as the mofir antient, but as the mofl truly 
philoibphical and beautiful Account of the 
Creation, that eyer was publiflied in th? 

World. 
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